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Description 

»«^LZ e *T ^T™ felateS t0 9 S rieS ° f n6W ^^Phenytpyrrote derivatives which have valuable analgesic 
.oT^Tk^ BnX ^ (e{iC anti * a,! r 9 jc activities and have the ability to inhibit the production of leukotrienes 

^tr^'L TeS °TT ^ *** ^ ,ree ffDm me Side ffeCtS *** 9 enera,, y ' from the ad- 

minist ation of compounds havmg these kinds of acuities. The invention also provides methods and compositions 
using these novel compounds as well as processes for their preparation 

Nonsteroidal anti- inflammatory drugs (NSAIDs) have been widely used for clinical purposes for the treatment of 

SZZSfT* T ^ r yreXia ' Pain 6dema - H ° WeVer ' the adveree effects 01 *- *W such as gas- 
tro ntestinal disorders and renal disorders, present problems to any patient who takes the drug for an Extended period 

V^Ll T 1 C, f r H Pat,ent !; Th6re ^ tW ° maj ° r metab0,iC pathwa y s be 9 innin 9 ^ * e arachidonk: acids 
^nen e r (L^ * (PG) 3nd the pathwa V ,eadin 9 to the P rod ^ion of 

□rodlSl^pr f e,leV8d ^ f ^ lnhibftinQ th6 ° f PG ^'^enase (COX) which is a crucfcl step in the 
production of PG from arach.domc acid. It has recently been found that two isozymes, called COX-1 and COX-2 are 
present in cox. 1 

a ndL h ^ b ? nd !!? OVer S th l tCOX ' 1 fen0ma, ^P resen,inthesto ^. intestines. the kidneys andothortissues 
and serves to produce PG which functions physiologically, while COX-2 is induced by inflammatory cytokines and 

„n ! B li nfla T tt :?' reaCfonS - ^ ^ diSCOVe,y °' ,heSe « was thought that anti- 

inflammatory agents which specifically inhibfr COX-2 without inhibiting COX-1 would be free from the side effects 
caused by convent.onal drugs and could be a new type of anti-inflammatory agent 

^TJH* OW T hant1, ! iS k " OWn ^ IL " 1 ' TNFa ' ,L - 6 80(1 "- 8 - the Wtanwnatofy cytokines, are produced in mono- 
cytes macrophages and synoval ce.ls as a resutt of various inflammatory stimulants and influence a number of™- 
logical processes, such as the production ot PG, the expression of cell adhesion molecules, the production of colla- 
oZkX 6386, ^ ° f ° S,e0C ' aS,S - PVfeXia ' P^n of acute phase protein, and Lmotac^Sy 

It is said that these cytokines are associated with the progression of various diseases, such as the chronic inflam- 
C2fn^ 

COxTa2 a t?.h S n been TfT *? L hS P. r0S,a 9 ,andins - synthesised by the osteoblast cells through induction by 
m i OS,eOC,ast cells ^ thus induce b <™ sorption. Accordingly. COX-2 inhibitors are expected to 

2! h ^ Pr0PhylaXiS °* diS6aSeS are acc °^Panied by or resurt from bone resorp^on or 

destruction, such as osteoporosis, rheumatoid arthritis and osteoarthritis «"P"on or 

gastric uteer1oni°on ,he ^ *** bee " dem ° nSlra,ed to be heavi, V irwolvcd « inflammation, allergy and 

Inhibitors of both LT and PG synthesis are therefore thought to be more desirable drugs for the treatment and 
prophylaxis of inflammatory diseases. ireaiment and 

re se ISSh the » T W " 1 • 2 - di P hen y | Py frole derivatives having analgesic and antiphlogistic actions, a compound rep- 
resented by the following formula is disclosed in German Patent No. 1 938g04: 




ss S0 2 NH 2 
This compound is hereinafter referred to as •Compound A'. 
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However, this compound is not sufficiently effective, and so more effective compounds would be desirable. 

We have now disc vered a series of new compounds which hav the required activity and which do not appear 
to exhibit the side fleets of known compounds, such as gastro-intestinal disturbances. Moreover, the compounds also 
surprisingly have the ability to inhibit the production of leukotrienes and to inhibit bone resorption, both of which ar of 
therapeutic and prophylactic value. 

The compounds of the present invention are those compounds of formula (I) and (II): 




in which: 

R represents a hydrogen atom, a halogen atom or an alkyl group having from 1 to 6 carbon atoms; 

R 1 represents an alkyl group having from 1 to 6 carbon atoms, an amino group or a group of formula -NHFP, where 
R a represents an alkanoyl group having from 1 to 25 carbon atoms, an alkoxycarbonyl group having from T to 6 
carbon atoms in the alkoxy part, an aralkyloxycarbonyl group in which the aralkyl part is as defined below, an 
alkanoyloxymethyl group having from 1 to 6 carbon atoms in the alkanoyl part, an alkoxycarbonyloxymethyl group 
having from 1 to 6 carbon atoms in the alkoxy part or a (2-oxo-1 ,3-dioxolen-4-yl)methyl group which is unsubstituted 
or is substituted at the 5-dbxolen position by an alkyl group having from 1 to 6 carbon atoms or by an aryl group 
as defined below; 

R 2 represents a phenyl group which is unsubstituted or is substituted by at least one of substituents a and/or 
substituents p, defined below; 

R 3 represents a hydrogen atom, a halogen atom or an alkyl group which has from 1 to 6 carbon atoms and which 
is unsubstituted or is substituted by at least one of substituents a, defined below; 

R 4 represents a hydrogen atom, an alkyl group which has from 1 to 6 carbon atoms and which is unsubstituted or 
is substituted by at least one of substituents a, defined below, a cyctoalkyl group having from 3 to 8 carbon atoms, 
an aryl group which is as defined below, or an aralkyl group which is as defined below; 

said aryl groups have from 6 to 1 4 ring carbon atoms in a carbocyclic ring and are unsubstituted or are substituted 
by at least one of substituents a and/or substituents P, defined below; 

said aralkyl groups and the aralkyl parts of said aralkyloxycarbonyl groups are alkyl groups having from f to 6 
carbon atoms and which are substituted by at least one aryl group as defined above; 

said substituents a are selected from hydroxy groups, halogen atoms, alkoxy groups having from 1 to 6 carbon 
atoms and alkylthio groups having from 1 to 6 carbon atoms; 

said substituents p are selected from alkyl groups which have from 1 to 6 carbon atoms and which are unsubstituted 
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S3S=SS3=35~3= 

6 carbon atoms and alkylened.oxy groups having from 1 to 6 carbon atoms; 
and pharmac utically acc ptable salts thereof. 
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selected from subslituents a and substituents p. defined and exemplified above, and there is no particular restriction 
on the number of such subslituents. except such as may be imposed by th number of substitutable positions (5 in the 
case of phenyl groups and 7 in the case of naphthyl groups) and possibly by steric constraints. Examples of such arvl 
groups are as given below, but the unsubstituled groups, particularly the phenyl group, are preferred. The aralkyl group 
may contain from 1 to 3 such aryl groups, preferably on aryl group. Th alkyl part of the aralkyl group may be any of 
the alky) groups ex mplified above in relation to R. but is pr ferably such a group having from 1 to 4 carbon atoms 
preferably the methyl, ethyl or propyl group, and most preferably the methyl group. The most preferred aralkyl group 
s the benzyl group. Specific examples of the aralkyloxycarbonylamino groups which may be represented by fV are 
he benzyloxycarbonylamino, 1-naphthyloxycarbonylamino. 2-naphthyloxycarbonylamino. o-, m- and p^hlorobenzy- 
loxycarbonylammo. and o-, m- and j^methylbenzyloxycarbonylamino groups, of which me benzyloxycarbonylamino 
group is most preferred. 

Where Ri represents a group of formula -NHR a , and where R» represents an alkanoyloxymethyl group this has 
rom 1 to 6 carbon atoms in the alkanoyl part. Examples of alkanoyl groups are those alkanoyl groups having from 1 
to 6 carbon atoms and included in the alkanoylamino groups exemplified above. Specific examples ot alkanoyloxymeth- 
y amino groups include the formyloxymethylamino. acetoxymethylamino. propionyloxymethylamino, butyryloxymeth- 
ylam.no isobutyryloxymethylamino. pivatoyloxymethylamino, valeryloxymethylamino, isovaleryloxymethylamino and 
hexanoyloxymethylamino groups, of which the acetoxymethylamino. propionyloxymethylamino. butyryloxymethylami- 
no and pivatoyloxymethylamino groups are preferred. 

Where Ri represents a group ot formula -NHRa. and where R» represents an alkoxycarbonyloxymethyl group 
having from 1 to 6 carbon atoms in the alkoxy part, the alkoxy part may be a straight or branched chain group Examples 
of such alkoxycarbonytoxymethylamino groups include the methoxycarbonyloxymethylamino, ethoxycarbony- 
loxymethylam.no, propoxycarbonyloxymethytamino, isopropoxycarbonyloxymethylamino, butoxycarbonyloxymethvl- 
ammo .sobutoxycarbonyloxymethylamino. sec-butoxycarbonyloxymethylamino, t-butoxycarbonyloxymethylamino 
2S r"oS C f 5 ° ny r y T %,ani ! n0 ' ^^^^^yloxymethylamino, neopentyloxycarbonyloxymethylamino, 
2-methylbutoxycarbonyloxymethylamino. 1-ethylpropoxycarbonyloxymethylamino. 4-methylpentyloxycarbony- 
loxymethylam.no. S^ethylpentyloxycarbonyloxymethylamino. 2-methylpentyloxycamonyloxymethylamino, 1 -methyl- 
pentyloxycaroonytoxymethylamino.3,3^imethylbutoxycarbonyloxymethylamh 

hylam.no, 1.1-d.methylbutoxycarbonyloxymethylamino, 1.2-dimethylbutoxycarbonyloxymethylamino, 1 .Wimethylbu- 
toxycarbonytoxyrnethylamino, 2.3^imethylbutoxycarbonyloxymethylamino, 2-ethylbuloxycarbonyloxymethylamino 
» hexyloxycarbonytoxymethylamino and isohexytoxycarbonyloxymethylamino groups. Of these, we prefer those aTko^ 
ycarbonyloxymethylamino groups having from 1 to 4 carbon atoms in the alkoxy part, preferably the methoxycarbonv- 
loxymethylam.no, ethoxycarbonyloxymethylamino, propoxycarbonyloxymethylamino; isopropoxycarbonytoxymethyl- 
fh,rJ ^ fonyloxymethylamino. isobutoxycarbonyloxymethylamino, sec-butoxycarbonyloxymethybmino and 
* ^S^^^X^^p 9fOUPS ' "* Pre ' erably *** methox V cart »"ytoxyniethylamino or ethoxycarbo- 
Where FP represents a group of formula -NHR* and where R» represents a (2-oxo-1 .3-dk>xolen-4-yl)methyl group 
ttr.s is unsubstrtuted or is substituted at the 5-dioxolen position by an alkyl group having from 1 to 6 carbon atoms or 
by an aryl group. Examples of such alkyl groups include those exemplified above in relation to R, preferably the methyl 
ethyl or t-butyl group. Examples of such aryl groups include those exemplified below in relation to Ffi preferably the 
phenyl group. Specific examples of such (2-oxo-1 .3-dioxolen-4-yl)methyl groups include the (2oxo-1 ,3-dioxolen-4-yl) 
methyl L (5^nethyl-2-oxo-1 ,3-dioxolen-4-yl)methyl, (5-ethyl-2^xo-1 ,3-dioxolen-4-yl)methyl. (5-t-butyl-2^xo-1 3-drcxo- 
len-4-yl)methyl and (5-phenyl-2-oxo-1.3-dioxolen-4-yl)methyl groups. 

Of the above groups and atoms, we prefer that Ri shou Id represent a methyl group, an amino group or an acetylami- 
no group, of which the amino group and the acetylamino group are most preferred 

Where R* represents a substituted phenyl group, this may have from 1 to 5 substituents. preferably from 1 to 3 
subs , tuents, more preferably 1 or 2 substituents. and most preferably 1 substituent. Where there is more than one 
substrtuent. these may be the same as or different from each other. The substituents are selected from substituents a 
and substrtuents p. defined above and exemplified below, more preferably f rem substituents ai and substituents pi 

se TH uT d exemp,ified betow - 811,1 ™' e Preferably from substituents a' and substituents p2, defined and exem^ 
9V piiiied below. 

Substituents a' are selected from halogen atoms, alkoxy groups having from 1 to 4 carbon atoms and alkylthio 
groups having from 1 to 4 carbon atoms. 

Substituents pi are selected from alkyl groups having from 1 to 4 carbon atoms, alkyl groups which have from 1 
to 4 carbon atoms and which are substituted by at least one of substrtuents a\ mercapto groups, alkanoylthio groups 
fror?toT«iSot, C a a ton^ al0mS ' gC ° UpS havi " 9 ,rom 1 10 4 carbon a,oms and alkylenedioxy groups having 

Substrtuents p2 are selected from alkyl groups having from 1 to 4 carbon atoms, haloalkyl gr ups having from 1 
to 4 carbon atoms, mercapto groups, alkanoylthio groups having from 1 to 4 carbon atoms, haloalkoxy groups having 
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from 1 to 4 carbon atoms and alkylenedioxy groups having from 1 1 4 carbon atoms 
iodine atom, of which th fluorine, chlorine and bromine atoms ar preferred 

. ^ f substjtuenta rsubstitu nt a' represents an alkoxy group having from 1 to 6 (or 4) carbon atoms this mav 
Hi 9 k°: bfan .? * Chai " "** and examp,eS inC,ude «» ^thoxy ethoxy. propoxy/Sp^TbC ^ 
toxy, 3-methylpentyloxy, 2-methylpentyloxy, 1-methylpentyloxy. 3.3-dimethylbutoxy 2 2-dimethvlbutoxv 1 i^L»th^ 

SSL 1 VS^JiT^^ *»*»~ 2-eSut^ 2 4^ 

Of these, we prefer those alkoxy groups having from 1 to 4 carbon atoms, preferably the methoxv ethoxv oLoxv 

'wZ S u2:? U,0Xy - ^ U,OXV 1 and 9r ° Ups - and ^ arab * 2. meC^deSyZ^' 

mJE?!; St ^ ° °1 ° fePreSen,S 30 a,kylthi ° 9ro "P "■*»" ,rom 1 ««> 6 <°r 4) carbon SomT Tfe 

ZllT £HS? T Ch3in 9fOUP ' 8,111 eXampl6S inC,Ude the methv,thi * e, "y«"io. propylthioX^ ilWo 
S 4^etl^r h i U ^°l D ^ tol Pen * m °- iso P em Vtthio. neopenty.thio%^^hyLy«hio.TTyS 
pyltho. 4-methylpentylthK), 3-methylpentylthio. 2-methylpentylthio. 1 -methylpentylthio 3 MimethvlbZm t 
2.2-d,methytouty«hio. 1.1^ethytoutyfthio, t^imethylbutyltL. t.S-dimethySShto 2Wme2oS? 

atoms, preferablythemethylthio. ethylthio, propytthio, isopropyfthio, butytthio. isobutylthio sec^u^h^ndt-oS 
groups, and most preferably the methytthio and ethylthio groups -o.sec-ouiynn.oandt butylthio 

a tonTthi!r bS K """I P : l UbS, !! Uent P1 ° r SUbS,itUen, p2 represen,s an alkvl 9 rau P having from 1 to 6 (or 4) carbon 

one ofsubst.tuentsa(orai)defined and exemplified above, particularly the halogen atoms Specific eximoS^ 
ha oa ky. groups delude the fluoromethyl. difluoromethyl, trifluoromethyl. 2-fluoToethyl, 2 Z^W^SS? 

^ 1 ! ^T ethy '- d,fluorome, W trifluoromethyl, 2-fluoroethyl, 3-fluoropropyl, 4-fluorobutyl c^ome 

oln general, where substituent (J, substituent p or substituent p2 represents a substituted alkvl orouo there is m 

h ,J0!ZT bai '" M ?- subs " ,ue " 1 1" <" f represent* ar altasttaWio grosp, mis ma, a sraiaM ~ 

grZafe^Xr^ haV ' n9 ^ 1 * 4 M *° B ^ " p ' 6,e " ed ' - d ' he ac ^ - ^ 
Where substituent B represents an alkylsulphinyl group having from 1 to 6 carbon atoms this mav be a straioht 

tylsuph.nyl, 1-methylpentylsutph.nyl. 3.3-dimethylbutylsulphinyl. 2,2-dimethylbutylsutphinyl 1 l^imethvlSS 
nyf 1 2«Amethylbuty.sulphiny1. t.S^ethylbutylsulphinyl, 2,Wimeth ytt ,uty b u.phinyl »2U«fr5S TexvSi 
ph,ny. and ^hexylsulphiny. groups. Of these, we prefer those alkylsulph^l groups^g K to fSon aToT ' 
preferabfy the methylsulphinyl. ethy^hinyl. propylsulphinyl. isopropy b ulph?nyl , butylsih'Xd iSSSZ 
groups, and most preferably the methylsulphinyl and ethylsulphinyl groups ulvlsu,pm ^ ^ 'sobutylsulphmyl 

ntOOZ? S . UbSt,1 T , P rCpreSen,S 8 c y cloalk y |ox y 9™p, this preferably has from 3 to 8 carbon atoms in a sinale 
SST ^.T eXamP,8S ,nClUde *" ^"W^. cyclobutyloxy, cyctopentyloxy, cyctoexy^oTcTcroheo?! 
Sp^gmSp^ 

Where Subs ,jtuentp.substituentpiorsubstituentp2r pr sents a haloalkoxy group having from 1 to 6 (or 4) carbon 
atoms, this may b a straight or branched chain group, and examples included 5u rometho^ ^uoTom^ 
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^uoromethoxy. 2-fluoroethoxy. 2-ch.oroethoxy, 2-bromoelhoxy, 2,2-difluoroe.hoxy. 2.2.2-.rif.uoroethoxy. 2.2.2-trichlo- 
TSZi flUOroprop °** 4 - fluorob ^. chloromethoxy. trehlor methoxy. iodomethoxy and bromomethoxy groups 
ol wh.ch thos groups havmg from 1 to 4 carbon atoms are pref rred. the fluoromethoxy, difluor meth xy trifluor- 
Zl 0 ^' 2 " U ° f0e,h0xy - 2-*"oroethoxy. 2-bromoethoxy. 3-fluoropropoxy. 4-fluorobutoxy, chloromethoxy trichlo- 

ZTzit ;r;x£ 9roups are mor pre,erred - and ,h fluorome,hox » - . 

Where substituent fl, substituent or substituent p represents an alkylenedtaxy group having from 1 to 6 (or 4) 
t^l^ 

SSXr?"* k ame ^ enadloxy Pentamethylenedioxy. hexamethylenedbxy and propylenedioxy groups, 
aferr^pX^d ^ ^ 
fm J£!f CP ^^ 

from halogen atoms, C, - C 4 alkyl. C, - C 4 alkoxy, - C 4 alkyfthio, mercapto, C, - C 4 alkanoylthio and C, - C 4 alkyl- 
su.ph.ny. groups, such as the ^ophenyl, 4«h.orophenyl. 4^^ 

4-mhoxyphenyl. 4-methyl.hiophenyl, 4-ethylthiopheny.. 4-mercaptophenyl, 4-acety«hiophenyl. 4 p ro^SSi 
tZ^^TTf. 4 t ,hylSU,phinyl P hen y , • 3.4-difluoropheny., 2,4-difluomphenyl. 
It ^T*T* ' , 3 - 4 ^r hylph8nyl - ^^""ethoxyphenyl. S^hlorcwt-fluoropheny? a^hloro^-methoZhenyl 
^en^r ^ ^ethoxy^oXS 
20 S2f ? ° P TZ = r0melhyK ^"oromethoxy- or trifluoromethoxy^ubstituted phenyl groups, such as the 4-trifluor- 

substrtuted phenyl groups, such as the 3,4-methylenedioxyphenyl and 3,4«thylenedioxyphenyl groups 

from 1 ifi^l? 01 f0fm t f' 1 03 fepreSemS 3 hydr ° gen a,om " a hal °9 e " atom. ^ alky, group having 

« S^SCSSi one s ,s o1 ' defined and exemplffied above - and pre,erably by at least 

Where R3 represents a halogen atom, this may be a fluorine, chlorine, bromine or iodine atom 

Where R3 represents an alkyl group having from 1 to 6 carbon atoms, this may be a straight or branched chain 

group, and examples hclude the methy.. ethyl, propyl, ^opropy.. butyl, isobutyl. sec-butyl. t-bS, pe^iipeS 
aa - Z P ^J^XT^T Pr0Pyi - 3-ethy.pentyl, 2^ylpenty.,7me.hWpen P ty, [SaSSS 

2tS 7 % 1 - 1 - d ' methy,bu,yl - ^^ethvlbutyl, 1.3-dimethy.butyl. 2.3^.^^ 2.1ylbuty7hexyi 

• SlTSS 9r0UPS fJTT T Pfe,er lhOSe 9r ° UpS haVi " 9 ' r0m 1 to 4 «*» atoms,Vreferabi 

SOpr ° Pyl - butyl ' "° but * and t-buty. groups, and most preferabfy the mettyl and ethyl gmups . 

?h^T 68 °' th8 3lkyl ^ 66 38 9iVen ^ h relation to the Substituted groups Spec2 
T P f" Ch hal ° alky ' 9fOUpS ' nC,ude the fluor ^thyl. difluoromethyt. trifluoromethyl, 2-fluoroethyl 2 2-difluor° 
^^1T~* ¥ ' 2 f 2 ^ toroeth V. 3-Auoropropy.. 4-fluorobuty., ch.oromethy., trichtoromemy Solth I 
7S£TSt? 9r °K P . S ' 2 J" 6 " u " wn,,I A difluoromethyl. trtfluoromethy.. 2-fluoroethy., I f uoropropyV 
^ZSTSh^T^ Ch K°:T,! thyl ' Wrttorom8,h * bromomethyf. 2-chloroethyl and 3<h.oropropy. groups ae 
preferred, and the fluoromethyl. d-fluoromethyl, trifluoromethyl. 2-fluoroe.hy. and 2-ch.oroe.hyl groups are mosTpre 

a m It u P i r r rab,y rep : e f nls 8 hyd /°9 en atom ^ a hal °9 e " atom (^ch as a fluorine, chlorine, bromine or iodine atom) 
grTut " V 9rOUP • 3 flUOf0me,hyl 9f0up - a difluoromethyl group, a 2-fluoroethy. group or a 2<hloroe%i 

atom!! ^n^r^K 0 ' , °T lae (l> "! ( " )R4 repfesentS 3 h y dr °9 e " a ^. a " a'kyl group having fromltoecarbon 
atoms, an alkyl group havng from 1 to 6 carbon atoms and substituted by at least one of substituen.s a a cycloalM 

HIT 9 T 3 ,0 ! ^ a,0mS ' 80 afyl 9r ° UP haVin9 ,f0m 6 ,0 14 cart>0 " atoms, an ary, group T£2f£l 
TTH I? - Uted by at ,eaSt 006 ° f substituente « « substituents fJ (preferably a, .easfone of 
substrtuentsa'.definedandexemplifledabove.orsubstituentsp3 defined belowandincludedinthegLpseSm^ied 
above n, , relahon to substfluente P ). an aralkyl group (having from 1 to 6 carbon atoms in the alky. "pSS Z 6 to 

liSS. T; Pr f 1? T 6 10 10 Cart ° n a,0mS ' in ,he aryl ° f a" aralkyl group (having from 1 to 6 carbo° 
by at least one of «ub. rtuenU , aor substituents (J (preferabhy a. least one of substituents «i or substituents M 
andlL S? 'm 

01 subs,i,uen,s * and cyc,oa,kytoxy 9roups ^ ,rom 3 ,o 8 cart - — a » - 

an iK*^' We Pf , T ^ Sh0UW repreSent 9 hydr09en a,om - 30 a 'M 9roup having from 1 to 4 carbon atoms 
an alky, group hav.ng from 1 to 4 carbon atoms and substituted by at least one of substituents a?, defined belowaS 
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. s xss'fjssssr !w *** *™ " «-'-•«» — « 

prefe.b „ the metny, ethy.. ^^SjS^^lJSi a,0mS ' 

by one or more of lSS7d£ltl!^ pentyl or hexyl group Such groups are substituted 
having ,rom 1 to 4 carbon b^L ^^^T^Z^^ "? ^ ^ ^ ^ 

^-^^ 

■-^TpS5S^^ ^ bS 35 defi " ed exemplified above in 

on the aryl part, and, if substituted the SSEmIS^ TZ ?** ma V ^substituted or unsubstit.ted 
exemplifiedabove Specific ^T o1 t^^Z J^ TJ^ menle * and subs «"ents fc defined and 
ny-bu^naphthy^ 

alkoxy groups having from 1 to 6 carbon atoms suchTs Te rneZS 1™ P PV * 4 - 1,uoro P«W 9 fOU P s : 
sec-butoxy andt-butoxy groups and cvc\^LlT^ V Pr0pOXy ' ""P"* 0 "* "utoxy. isobutoxy. 

havin7£^ 

haloalkyl groups having Z uTi 2^ a J 1 ' ™ prop * b W and is °buty. groups; mono, di- or tri- 
mod Joromemy,. tr ^0^^^ chio^uoromethy., bro- 

thyl groups having from 1 to 4 carbon atoms I the alkS Zn ZZ ^ hi hydr< ^ me,n y' 9 rou P: a "<oxyme- 

nyl group; trifluoromethylphenyl orouos suchasthe d trffli^JlLi k . -^topentyloxy-d-methoxyphe- 
groups, such as the 4-methZKan^ ^Z^S^T^T^ 9 ^ bm * l 9^ substituted benzy! 
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Preferred classes of compounds of the present inventton are those compounds of formula (I) and (II) and sails 

(A) R represents a hydrogen atom, a halogen atom or an alkyl group having from 1 to 4 carbon atoms. 

(B) R 1 represents a methyl group, an amino group or an acetylamino group. 

(C) R2 represents a phenyl group or a phenyl group which is substituted by at least one of substituents a' and/or 
substrtuents p\ defined below. 

substituents o' are selected from halogen atoms, alkoxy groups having from 1 to 4 carbon atoms and alkvlthio 
groups having from 1 to 4 carbon atoms; and «"*ynnio 

substituents p are selected from alkyl groups having from 1 to 4 carbon atoms, alkyl groups which have from 
1 to 4 carbon atoms and which are substituted by at least one of substituents a i . mercapto groups alkanoytthio 
groups having from 1 to4carbon atoms, haloalkoxy groups having from 1 to 4 carbon atoms andalkylenedioxy 
groups having from 1 to 4 carbon atoms. yioneuioxy 

(D) R3 represents a hydrogen atom, a halogen atom, an alkyl group having from 1 to 4 carbon atoms or a substituted 

alkyl group having from 1 to 4 carbon atoms and substituted by at least one of substituents a 1 defined below 

substrtuents a i are selected from halogen atoms, alkoxy groups having from 1 to 4 carbon atoms and alkvlthio 
groups having from 1 to 4 carbon atoms. y 

(E) * represents a hydrogen atom, an alkyl group having from 1 to 4 carbon atoms, a substituted alkyl group 
having from 1 to 4 carbon atoms and substituted by at least one of substituents a. defined above a cycloalkvl 
group having from 3 to 6 carbon atoms, an aryl group which has from 6 to 10 ring cartoon atoms and which is 
unsubstrtuted or is substituted by at least one of substituents a' and/or substituents ffl, defined below an aralkvl 
group havmg from 1 to 4 carbon atoms in the alkyl part and containing at least one aryl group as defined above; 

substituents «i areselected from halogen atoms, alkoxy groups having from 1 to 4 carbon atoms and alkylthio 
groups having from 1 to 4 carbon atoms; and y 

substituents p 3 include alkyl groups having from 1 to 6 carbon atoms, substituted alkyl groups having from 1 
to 6 carbon atoms and substituted by at least one of substituents a, and cycloalkyloxy groups having from 3 
to 8 carbon atoms. 

whilU SSTJlS? e ?A?T Un S 0< Pr6Sent inVenti0 " 3fe ,hOSe """P 0 ""* 5 °» '"inula (>) and salts thereof in 
attaTpV^ 

salts^ereStfwnfch 0 ! 88868 * """"^ « the P ' eSem inven,ion are ,hose compounds of formula (I) and (II) and 

(F) R represents a hydrogen atom, a fluorine atom, a chlorine atom or a methyl group. 

(G) R 1 represents an amino group or an acetylamino group. 

US TT*! % P ^ yl , 9r ° UP ° r 8 Pheny ' 9r ° Up is substituted ^ at least one of substituents «i and/or 
substituents p*. defined below, and more preferably with from 1 to 3 of said substituents; 

substituents a' are selected from halogen atoms, alkoxy groups having from 1 to 4 carbon atoms and alkylthio 
groups having from 1 to 4 carbon atoms; and 

substrtuents p* are selected from alkyl groups having from 1 to 4 carbon atoms, haloalkyl groups having from 
1 to4 carbon atoms, mercapto groups, alkanoylthio groups having from 1 to 4 carbon atoms, haloalkoxy groups 
having from 1 to 4 carbon atoms and alkylenedioxy groups having from 1 to 4 carbon atoms. 

(I) R3 repr serrts a hydrogen atom, a halogen atom, an alkyl gr up having from 1 to 4 carbon atoms or a haloalkyl 
group having from 1 to 4 carbon atoms. ndioainyi 
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(J) Ft* represents a hydrogen atom, an alkyl group having from 1 to 4 carbon atoms, a substituted alkyl group 
having from 1 to 4 carbon atoms and substituted by at least one of substituents at, defined above a cycloalkyl 
^ r; 9 , ,r0m 3 J° 6 aibon atoms - an aryl group which has from 6 to 10 ring carbon atoms "and which is 
unsubstrtuted r is substituted by at least one f substituents a* and/or substituents p. defined below an aralkvl 
group having from 1 to 4 carbon atoms in the alkyl part and containing at least one aryl group as defined above; 

substituents a* include hydroxy groups, halogen atoms and alkoxy groups having from 1 to 6 carbon atoms- 
and ■ 

substituents p< include alkyl groups having from 1 to 6 carbon atoms and which are unsubstituted or are 
substituted by at least one halogen atom, and cycloalkyloxy groups having from 3 to 8 carbon atoms. 

,h 0 ,r«, rtiCU, f ^ o eferre '!. C ! 3mp0UndS * thG Present invention are ,hose """Pounds of formula (I) and (II) and salts 
thereof in wh,dh R is as defined in (F) above, * is as defined in (G) above. R* is as defined in (H) above F*> b as 
defined in (I) above and Ffl is as defined in (J) above. 

The most preferred classes of compounds of the present invention are those in which 
(K) R represents a hydrogen atom. 

Of these, particularly preferred compounds of the present invention are those compounds of formula (I) and (II) 

R3 It ^IZ? '"rift" " iS ^ efln8d h (K) ^ R1 fe 35 d8fined in (G > above - * is as **- h W above 
R J is as defined in (I) above and R* is as defined in (J) above. 

The compounds of the present invention can exist in the form of various stereoisomers, R and S isomers, depending 
uponthepresenceof asymmetric caroon atoms. The present invention covers both the indMduallsomers and mixtures 
thereof, including racemic mixtures. »-wmwiui» 

- h„? e , C °T' UndS 0,1,16 inVen,i °" ***** WB,Br Up0n to theatmosphere to absorb water or toproduce 

a hydrate^ The present invention covers such hydrates. Additionally, certain other solvents may be taken up by the 
compounds of the present invention to produce solvates, which also form part of the present invention 

The compounds of the present invention can form salts. Examples of such salts include: salts with an alkali metal 
such as sodium, potassium or lithium; salts with an alkaline earth metal, such as barium or calcium; safts with another 
CEST? Z r ™ 9nes, " m or a,umini ""'; ammonium salts; organic base salfs. such as a salt with methylamine. dimeth- 
Sa^ly^7or™gfnin £ e ,S<<ProPy,a^line ' CyCtohexy,amine or <^'°hexylamine; and salts with a basic amino ado, 

,h« SS* B f amPleS * compounds ,he P resent inve "fion are those compounds of formula (I) and (II), in which 
the substrtuent groups are as defined in the respective one of Tables 1 (formula (I)] and 2 [formula (II)] . 




In these Tables, the following abbreviations are used: 

Ac acetyl 

Bu butyl 

Byr butyryl 

/Byr isobutyryl 

Bz benzyl 
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Et ethyl 

For forrnyl 

Me methyl 

Ph phenyl 

5 Piv pivaloyl 

cPn cyclopentyl 

Pr propyl 

cPr cyclopropyl 

Pf isopropyl 

10 Pm propionyl 

A/al isovaleryl 

Val valeryl 



15 



20 



25 



30 



35 



40 



45 



SO 
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Table 1 



s 


Cpd. 
No. 


R 


Rl 


R2 


R3 


R4 




1-1 


H 


Me 


Ph 


H 


H 


to 


1-2 


H 


Me 


Ph 


H 


Me 




1-3 


H 


Me 


4-F-Ph 


H 


H 


75 


1-4 


H 


Me 


4-F-Ph 


F 


H 




1-5 


H 


Me 


4-F-Ph 


CI 


H 




1-6 


H 


Me 


4-F-Ph 


Br 


H 


20 


1-7 


H 


Me 


4-F-Ph 


I 


H 




1-8 


H 


Me 


4-F-Ph 


Me 


H 




1-9 


H 


Me 


4-F-Ph 


Et 


H 


25 


1-10 


H 


Me 


4-F-Ph 


Pt 


H 




1-11 


H 


Me 


4-F-Ph 


Bu 


H 




1-12 


H 


Me 


4-F-Ph 


CH 2 F 


H 


30 


1-13 


K H 


Me 


4-F-Ph 


CHF 2 


H 




1-14 


H 


Me 


4-F-Ph 


CF 3 


H 


35 


1-15 


H 


Me 


4-F-Ph 


H 


Me 




1-16 


H 


Me 


4-F-Ph 


F ! 


Me 




1-17 


H 


Me 


4-F-Ph 


CI 


Me 


40 


1-18 


H 


Me 


4-F-Ph 


Br 


Me 




1-19 


H 


Me 


4-F-Ph 


1 


Me 




1-20 


H 


Me 


4-F-Ph 


Me 


Me 


45 


1-21 


H 


Me 


4-F-Ph 


Et 


Me 




1-22 


H 


Me 


4-F-Ph 


Pt 


Me 




1-23 


H 


Me 


4-F-Ph 


H 


Et 


SO 


1-24 


H 


Me 


4-F-Ph 


H 


Pr 




1-25 


H 


Me 


4-F-Ph 


H 


Bu 




1-26 


H 


Me 


4-F-Ph 


H 


cPr 


55 


1-27 


H 


Me 


4-F-Ph 


H 


Ph 
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Table 1 (canU 



Cpd. 
No. 


R 


Rl 


R2 


R3 


R 4 


1-28 


H 


Me 


4-F-Ph 


H 


CH 2 Ph 


1-29 


H 


Me 


4-F-Ph 


H 


CHF 2 


1-30 


H 


Me 


4-F-Ph 


Me 


CHF 2 


1-31 


H 


Me 


4-F-Ph 


H 


CF 3 


1-32 


H 


Me 


4-F-Ph 


Me 


CF 3 


1-33 


H 


Me 


4-MeO-Ph 


H 


H 


1-34 


H 


Me 


4-MeO-Ph 


H 


Me 


1-35 


H 


Me 


4-Cl-Ph 


H 


H 


1-36 


H 


Me 


4-Cl-Ph 


H 


Me 


1-37 


H 


Me 


4-Me-Ph 


H 


H 


1-38 


H 


Me 


4-Me-Ph 


H 


Me 


1-39 


H 


Me 


3-Cl-4^F-Ph 


H 


H 


1-40 


H 


Me 


3-Cl-4-F-Ph 


H 


Me 


1-41 


H 


Me 


3,4-mcthylenedioxy-Ph 


H 


H 


1-42 


H 


Me 


3,4-methylenedioxy-Ph 


H 


Me 


1-43 


H 


Me 


3-Cl-4-MeO-Ph 


H 


H 


1-44 


H 


Me 


3-CM-MeO-Ph 


H 


Me 


1-45 


H 


Me 


4-CF 3 -Ph 


H 


H 


1-46 


H 


Me 


4-CF 3 0-Ph 


H 


H 


1-47 


H 


Me 


3-F-4-MeO-Ph 


H 


H 


1-48 


H 


Me 


3-F-4-MeO-Ph 


H 


Me 


1-49 


H 


Me 


3-Me-4-MeO-Ph 


H 


H 


1-50 


H 


Me 


3-Me-4-MeO-Ph 


H 


Me 


1-51 


H 


Me 


3,4-diF-Ph 


H 


H 


1-52 


H 


Me 


3,4-diF-Ph 


H 


Me 


1-53 


H 


Me 


2,4-diF-Ph 


H 


H 


1-54 


H 


Me 


2,4-diF-Ph 


H 


Me 
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Table 1 fcnnL) 



Cpd. 
No. 


R 


Rl 


R2 


R3 


R4 


1-82 


H 


NH 2 


4-F-Ph 


H 


CH 2 Ph 


1-83 


H 


NH2 


4-F-Ph 


H 


CHF 2 


1-84 


H 


NH 2 


4-F-Ph 


H 


CF 3 


1-85 


H 


NH 2 


4-MeO-Ph 


H 


H 


1-86 


H 


NH 2 


4-MeO-Ph 


H 


Me 


1-87 


H 


NH 2 


4-MeO-Ph 


H 


Bu 


1-88 


H 


NH 2 


4-MeO-Ph 


Me 


H 


1-89 


H 


NH 2 


4-EtO-Ph 


H 


H 


1-90 


H 


NH 2 


4-EtO-Ph 


H 


Me 


1-91 


H 


NH 2 


4-EtO-Ph 


Me 


H 


1-92 


H 


NH 2 


4-PrO-Ph 


i H 


Me 


1-93 


H 


NH 2 


4-McS-Ph 


H 


H 


1-94 


H 


NH 2 


4-MeS-Ph 


H 


Me 


1-95 


H 


NH 2 


4-MeS-Ph 


Me 


H 


1-96 


H 


NH 2 


4-Cl-Ph 


H 


H 


1-97 


H 


NH 2 


4-Cl-Ph 


H 


Me 


1-98 


H 


NH 2 


4-Cl-Ph 


Me 


H 


1-99 


H 


NH 2 


4-Me-Ph 


H 


H 


1-100 


H 


NH 2 


4-Me-Ph 


H 


Me 


1-101 


H 


NH 2 


4-Me-Ph 


Me 


H 


1-102 


H 


NH 2 


3-CM-F-Ph 


H 


H 


1-103 


H 


NH 2 


3-Cl-4-F-Ph 


H 


Me 


1-104 


H 


nn 2 


J-ci-4-r-i'n 


Me 


H 


1-105 


H 


NH 2 


3,4-methylenedioxy-Ph 


H 


H 


1-106 


H 


NH 2 


3,4-methylenedioxy-Ph 


H 


Me 


1-107 


H 


NH 2 . 


3-Cl-4-MeO-Ph 


H 


H 


1-108 


H 


NH 2 


3-Cl-4-MeO-Ph 



H 


Me 
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Table 1 (coot) 



5 


Cpd. 
No. 


R 


1 

R* 


R2 


R3 


R4 I 




1-109 


H 


NH2 


3-Cl-4-MeO-Ph 

J V* l^T^lVlvx^^X 11 


vat 


U 1 

n 1 


10 


1-110 


H 


*~* */ 


4-PFi-Ph 


IT 

H 


1 




1-111 


H 


1^1X1/ 




TT 

n 


! H | 


15 


1-112 


H 


1^1 XTy 


j -r -**-iYievj-r n 


it 
H 


H 




1-113 


H 


xm. 

1NJT12 


3-r -4-MCU-rn 


H 


Me 




1-114 


H 


INxl2 


J-r-4-MeO-Pn 


Me 


H i 


20 


1-115 


u 

XT 


IN IT 2 


i-Me-4-MeO-Ph 


H 


H 




1-1 16 

1 - 1 1 VI 


It 


XJTJ_ 

INjt2 


3-Me-4-MeO-Ph 


H 


Me 




1-117 
l-i i / 


n 


XNxl2 


3-Me-4-MeO-Ph 


Me 


H j 


CO 


1 -1 1R 
1 - 1 1 o 


ri 


XTU_ 

Nrl2 


3,4-diF-Ph 


H 


H | 




1.1 1 Q 


n 


1NH2 


3,4-diF-Ph 


H 


! Me S 


30 


1-170 


IT 

n . 


fNrl2 


3,4-diF-Ph 


Me 


H 




M21 


it 

IT 


IN«2 


2,4-diF-Ph 


H 


H | 




1-122 


n 


iNxl2 


2,4-diF-Ph 


H 


Me j 


35 


1-123 


u 
n 


INI12 


2,4-diF-Ph 


Me 


H | 




1-124 


XJ 

n 


VTU* 
lNxl2 


3,4-diMe-Ph 


H 


H 1 




1-125 


u 

XT 


iNIt2 


3,4-diMe-Ph 


H 


Me 


40 


1-126 


H 


in xi2 


3,4-diMe-Ph 


Me 


H I 




1-127 


H 




/,4-aici-Pn 


H 


H 


45 


1-128 


H 


NH2 


z,4-aici-rn 


H 


Me 1 




1-129 


H 


NH2 


A**~Qiv^l-tTi 


Me 


H | 




1-130 


H 


NH 2 


3,4-diCl-Ph 


H 


H j 


SO 


1-131 


H 


NH 2 


3.4-diCI-Ph 


H 


Me j 




1-132 


H 


NH 2 


3,4-diC!-Ph 


Me 


H 




1-133 


H 


NH 2 


3,4-di(MeO)-Ph 


H 


H 


55 


1-134 


H 


NH 2 


3,4-di(MeO)-Ph 


H 


Me j 
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Tabic 1 (conU 



Cpd. 

Nn 


R 


Rl 


R2 


R3 


R4 


i i j j 


ij 

n 


xru. 
IN 112 


AT? pi, 


TT 

n 


CH20H 


1-1 

1 • 1 JO 


xj 
n 






TT 

H 


CH20Me 


i m 


TT 

rl 




4-MeU-rn 


H 


nit /\Ti 

CH 2 OH 


i i is 

1-1 JO 


u 
n 


Nli2 


4-MeO-Pn 


H 


CH 2 OMe 






NH2 


4-Cl-Ph 


H 


CH 2 OH 


1-140 


H 


NH2 


4-Cl-Ph 


H 


CH 2 OMe 


i lit 
1-141 


H 


NH2 


4-Me-Ph 


H 


CH 2 OH 


1-142 


H 


NH2 


4-Me-Ph 


H 


CH 2 OMe 


1-143 


H 


NH2 


4-Et-Ph 


H 


H 


1-144 


H 


NH2 


4-Et-Ph 


H 


Me 


1-145 


H 


NH2 


4-Et-Ph 


Me 


H 


1-146 


H 


NH2 


2,4,6-triMe-Ph 


H 


Me ; 


1-147 


H 


NH2 


4-MeO-Ph 


CI 


H 


1 1 >IO 
1-148 


H 


VTTT 

NH2 


4^MeO-Ph 


Br 


H 


1 1 Af\ 

1-149 


TT 

H 


NH2 


4-MeO-Ph 


CI 


Me 


1 1 <f\ 

1-1 jU 


TT 

H 


VTTT 

NH2 


2-F-4-Cl-Ph 


H 


Me 


1 1 <i 
1-1 j 1 


H 


VTTT 

NH2 


4-EtO-Ph 


CI 


H 


1-1 j2 


TT 

H 


NH2 


4-McS-Ph 


CI 


H 


1 1 <i 

1-1DJ 


TT i 


NM2 


4-McSO-Ph 


H 


Me 


1-1 ^4 


LJ 

n 


Nrl2 


4-EtS-Ph 


H 


Me 


1"! JJ 


n 


XJTT 

(Ntl2 


2,4-<liCl-Ph 


CI 


H 


1-156 


H 


NH 2 


4-SH-Ph 


H 


Me 


1-157 


H 


NH 2 


4-AcS-Ph 


H 


Me 


1-158 


3-F 


NH 2 


4-MeO-Ph 


H 


Me 


1-159 


3-F 


NH 2 


4-EtO-Ph 


H 


Me 


1-160 


3-F 


NH 2 


3,4-diMe-Ph 
— 


H 


Me 
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TaMt? 1 (conU 



Cpd. 
No. 


R 


R l 


R 2 




rid 
R H 


1-161 

1 1 VI 1 


3-F 

-J X 


NH2 


4-Cl-Ph 


H 


Me 


1-162 

I I Ux. 


3-F 


NH2 ! 


4-F-Ph 


H 


Me 


1-163 


-J — X 


NH2 


4-SH-Ph 


H 


Me 


1 1 fkA 
1-1 OH 


7 F 


Mil/ 


4-MeS-Ph 


H 


Me 


1-1 ft^ 


j r 


NHt 


4-EtS-Ph 


H 


Me 


l- lOO 


1 P 


1^1 ixy 


4-AcS-Ph 


H 


Me 


l-lO/ 




MUm 


4-MeO-Ph 

■f^i'lvv/ X U 


H 


Me 


1 -lOo 


3-Me 


XJU* 

iNri2 


4-FtO-Ph 

a T m JU I V^X 1 1 


H 


Me 


1-loV 


3 -Me 


rNri2 


^ 4-HiMe-Ph 

J,H-U11Y1C-X 11 


H 


Me 

IVlb 


1-170 


3 -Me 


KM** 

INH2 


A PI Ph 

*T— V«« 1 X 11 


u 

XX 


Me 

1*1 w 


1-171 


3-Me 


\1U. 

lNn2 


t-r iii 


U 

XI 


Me 

1V1C 


1-172 


3-Me 


V1U- 

iNri2 


xi-MpQ-Ph 


H 

XX 


Me 


1-173 


3-r 


XTMPr^r 

iNriror 


H-ivico-jr n 


14 
n 


Me 

1V1C 


1 1 7 A 

1-1/4 


3-r 


IN MAC . 


*f-ivico _ i n 


u 
n 


Me I 

1V1C 


117^ 
1-1 / J 


i p 
3-r 


WWPm 

fNiXi m 


*T 1V1C»3 1 1 1 


U 

XI 


Me 


1 1 7A 
l-l /o 


i P 


XTLTRvr 


xl-MeO Ph 
"t-IVxwO ill 


u 

XX 


Me 


1-177 
1-1 / / 


LP 




4-MeS-Ph 
*t— ivico r 1 1 


H 

XX 


Me 


1-1 78 

1-1 /o 


1-P 


NHVal 

1^1 XI ▼ OJ 


4-MeS-Ph 


H 

XX 


Me i 


1-179 


3-F 

J X 


NHiVal 


4-MeS-Ph 


H 


Me 


1-180 


3-F 

— » X 


NHPiv 


4-MeS-Ph 


H 


Me 


1-181 


3-F 


NHfMeOCO) 


4-MeS-Ph 


H 


Me 


1-182 


3-F 


NH(EtOCO) 


4-MeS-Ph 


H 


Me 


1-183 


3-F 


NH(BzOCO) 


4-MeS-Ph 


H 


Me 


1-184 


3-F 


NH(AcOCH 2 ) 


4-MeS-Ph 


H 


Me 


1-185 


3-F 


NH(PmOCH 2 ) 


4-MeS-Ph 


H 


Me 


1-186 


3-F 


NH(MeOCOOCH 2 ) 


4-MeS-Ph 


H 


Me 
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Table 1 (cent.) 



Cpd. 
No. 


R 


Rl 


R2 


R3 


R4 


1-187 


3-F 


NH(EtOCOOCH 2 ) 


4-MeS-Ph 


H 


Me 


1-188 


3-F 


NH[(5-Me-2-oxo-l,3- 
dioxolen-4-yl)CH2] | 


4-MeS-Ph 


H 


Me . 


1-189 


3-F 


NH[(5-Ph-2-oxo-l,3- 
dioxolen-4-yl)CH2] 


4-MeS-Ph 


H 


Me 
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labia 



5 I 


Cpd.No. 


R 


R' 


R 2 


R 3 


R* 




2-1 


u 

XX 


Me 

It IV 


Ph 

X 11 


H 


H 


10 


2-2 


u 

XX 


Me 

1V1V 


Ph 


H 


Me 






11 
n 


Me 

IV AC 


4-F-Ph 

■t— X^ -* 11 


H 

XX 


H 

XI 




7 A 


TJ 

n 


Ma 
1V1C 


4-F-Ph 


F 

r 


XX 


IS 


xO 


n 


1V1C 


*#-r -x 11 




r H 

XX 




Z-O 


TJ 

ii 


Me 


*#-r-rn 


rJl 


u 

XX 




2-7 


H 


Kit** 

Me 


yl XT "Dk 

4-r-rn 


1 
1 


14 


20 


2-8 


1 « 


X A ^ 

Me 


4-F-Ph 


Tk # _ 

Me 


H , 




2-9 


H 


Me 


A T? T»L. 

4-F-Ph 


Et 


H 


25 


2-10 


TT 

H 


Me 


4 T? T>l_ 

4-F-Ph 


Pr 


TJ 

H 


2-11 


H 


Me 


4-F-Ph 


T T 

H 


Me 




2-12 


TT 

H 


Me 


j T— T*X_ 

4-F-Ph 


T T 

H 


Et 


30 


2-13 


' IT 

H 


Me 


it T7 nL 

4-F-Ph 


TT 

H 


Pr 




2-14 


IT 

H 


Me 


A T7 T»l_ 

4-F-Ph 


H 


Bu 




2-15 


IT 

H 


Me 


■<! TT Til, 

4-F-Ph 


H 


err j 


35 


2-lo 


TT 

H 


Me 


4-F-Ph 


IT 

H 


Ph 




Z-l I 


ij 

XX 


Nil a 

Me 


4-r-rn 


ri 


Lrl2Pn 




2-15 


i U 

XX 


Me 


4-r-rn 


u 
n 


Pitt 

CHF2 


40 


z-iy 


14 

XX 


Me 


/I IT DU 

4-r-rn 


14 


CF 3 




z-zu 


u 

XX 


Me 


A \M~T\ TJU 

4-MeU-rH 


H 


TJ 

n 


45 


2-71 
z-zi 


U 
n 


lVlc 


*l-Mev/-rix 


Me 


TJ 

rl 


7-22 


U 

n 


JY1C 


*rMeU-ril 


14 

XX 


Me 




2-23 


H 


Me 


4-Cl-Ph 


H 


H 


SO 


2-24 


H 


Me 


4-Cl-Ph 


Me 


H 




2-25 


H 


Me 


4-Me-Ph 


H 


H 




2-26 


H 


Me 


4-Me-Ph 


Me 


H 


55 


2-27 


H 


Me 


4-Me-Ph 


H 


Me 
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Table2fconn 



5 


1 Cpd. No. 


R 


i 1 

R 


R 2 


1 R3 


1 ^ 




I 2-28 
1 2-29 


j H 


Me 


3-CI-4-F-Ph 


H 


1 H 


10 


1 2-30 


H 


Me 


3-CI-4-F-Ph 


H 


T~ Me 




1 2-31 


H 


Me 


3,4-methylenedioxy-Ph 


1 H 


1 H 


IS 




j H 


Me 


3,4-methylenedioxy-Ph 


H 


! Me 




2-32 


1 H 


Me 


3-Cl-4-MeO-Ph 


H 


f H 




2-33 


H 


Me 


3-Cl-4-MeO-Ph 


H 


E Me 


20 


2-34 


f H 


Me 


4-CF3-Ph 


H 


H 




1 2 " 35 


H 


Me 


4-CF 3 0-Ph 


I H 


H 




j 2-36 


H 


1 Me~~ 


4-CHF 2 0-Ph 


H 


H ! 


25 


2-37 


j H 


Me 


4-CHF20-Ph 


Me 


H 




2-38 


H 


Me 


3-F-4-MeO-Ph 


1 H 


i n 




2-39 


H 


Me 


j 3-F-4-MeO-Ph 


H 


i Me 


30 


T40 


H 


Me 


3-Me-4-MeO-Ph 


H 


H 

n 




2-41 


H 


~~ Me" 


3-Me-4-MeO-Ph 


H 






2-42 


H 


Me 


r 3,4-diF-Ph 


H 


u 
n 


35 


2-43 


H | 


Me 


3,4-diF-Ph 1 


H 


Me 

1V1C 




2-44 


H 


Me 


2,4-diF-Ph | 


H 


H 


40 1 


2-45 


H 


Me 


2,4-diF-Ph 


H 


Me 




2-46 J 


H j 


Me 


3,4-diMe-Pb | 


H ! 


H 




2-47 | 


H |" 


Me 


3,4-diCl-Ph 


H 


H 


AC 1 
1 


2-48 | 


H 


Me 


3,4-diCl-Ph | 


H 


Me 




2-49 j 


H j 


Me 


3,4-di(MeO)-Ph 


H 


H 




2-50 j 


H 


Me 


3.4-di(MeO)-Ph 


H 


Me 


50 J 


2-51 


H 


Me 


4-F-Ph j 


H 


CH 2 OH 




2-52 


H 


Me 


4-F-Ph j 


H 


CH 2 OMe 




2-53 


H 


Me 


4-MeO-Ph 


H 


CH 2 OH 


£5 { 


2-54 


H 


Me 


4-MeO-Ph j 


H 


CH 2 OMe 
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Tflhle 2 fconti 



5 


Cpd. No. 


. R 


R 1 


R 2 


R J 


R 4 






II 

n 


Me 


4-Cl-Pn 


H 


CH2OH 


10 


2-5 0 


if 
H 


Me 


4-Cl-Pn 


H 


CH 2 OMe 




2-57 


IT 

H 


Me 


4-Me-Ph 


H 


CH 2 OH 




2-58 


H 


Me 


4-Me-Ph 


H 


CH 2 OMe 


15 


2-59 


H 


NH2 


Ph 


H 


H 




2-60 


H 


NH2 


Ph 


H 


Me 




2-61 


H 


NH 2 


Ph 


Me 


H 


20 


2-62 


H 


NH 2 


4-F-Ph 


H 


H 




2-63 


H 


NH 2 


4-F-Ph 


H 


Me 




2-64 


H 


NH 2 


4-F-Ph 


Me 


H 


25 


2-65 


H 


NH 2 


4-F-Ph 


H 


Et 




2-66 


H 


NH 2 


4-F-Ph 


H 


Pr 


30 


-2-67 


H 


NH 2 


4-F-Ph 


H 


Bu 




2;-68; 


H 


NH 2 


4-F-Ph 


H 


cPr 




2-69 


H 


NH 2 


4-F-Ph 


H 


Ph 


35 


2-70 


H 


NH 2 


4-F-Ph 


H 


CH 2 Ph 




2-71 


H 


NH 2 


4-F-Ph 


H 


CHF 2 




2-72 


H 


NH 2 


4-F-Ph 


H 


CF 3 


40 


2-73 


H 


NH 2 


4-MeO-Ph 


H 


H 




2-74 


H 


NH 2 


4-McO-Ph 


H 


Me 


45 


2-75 


H 


NH 2 


4-MeO-Ph 


H 


Et 


Z-7o 


T T 

H 


NH 2 


4-MeO-Ph 


Me 


H 




2-77 


H 


NH2 


4-EtO-Ph 


u 

XI 


n 


SO 


2-78 


H 


NH 2 


4-EtO-Ph 


H 


Me 




2-79 


H 


NH 2 


4-EtO-Ph 


Me 


H 




2-80 


H 


NH 2 


4-PiO-Ph 


H 


Me 


55 


2-81 


H 


NH 2 


4-MeS-Ph 


H 


H 



22 



EP 0 799 823 A1 



Cpd.No. 


R 


R' 


R 2 


R 3 


R 4 




n 


INI12 


4-Meo-rn 


TT 

ri 
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n 
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4-Meo-rD 


Me 


H 


2-.R4 


n 


VTTT 

INrl2 


4-ci-rn 
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H 




LI 
IT 




4-Cl-Pn 


H 
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Z-BO 


IT 

H 


VTTJ 

NH2 


4-Cl-Ph 


Me 


H 


2-5/ 


IT 

ri 


NH2 


4-Me-Ph 


H 


H 


2-88 


H 


NH 2 


4-Me-Ph 


Me 


H 


*r on 

2-89 


H 


NH2 


4-Me-Ph 


H 


Me 


i /*\rv 

2-90 


H 


NH2 


4-Et-Ph 


H 


H 


2-91 


H 


NH2 


4-Et-Ph 


H 


Me 


2-92 


H 


NH2 


I 4-Et-Ph 


Me 


H 


2-93 


H 


NH2 


4-iPr-Ph 


H 


Me 


2t94 


H 


NH2 


: i 3-Cl-4-F-Ph 


H 


H 


z-95 


H 


NH2 


3-Cl-4-F-Ph 


H 


Me 


2-VO 


H 


NH2 


3-Cl^4-F-Ph 


Me 


H 


Z-9/ 


TW 

H 


NH2 


3,4-methylenedioxy-Ph 


H 


H 


9 Ofi 


H 


X TT T 
NH2 


3,4-methylcnedioxy-Ph 


H 


Me 


9 OQ 


TJf 

XI 


NH2 


3-Cl-4-MeO-Ph 


H 


H 


9. inn i 

Z- 1UU 


TT 

M 


NH2 


3-Cl-4-MeO-Ph 


H 


Me 


X* lvll 


u 
n 


NM2 


3-Cl-4-MeO-Ph 


Me 


H 




xl 
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4-CF3-PI1 


H 


Me 


2-10** 


u 

n 


XTU M 1 

[NH2 


4-CHF 2 0-Ph 


H 


Me 


2-104 


H 


NH 2 


4-CF3O-PI1 


H 


Me 


2-105 


H 


NH 2 


2-F-4-MeO-Ph 


H 


Me 


2-106 


H 


NH 2 


3-F-4-MeO-Ph 


H 


Me 


2-107 


H 


NH 2 


3-F-4-MeO-Ph 


Me 


H 


2-108 


H 


NH 2 


3-Me-4-MeO-Ph j 


H j 


H j 
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Cpd. No. 


R 


R 1 


R 2 


R J 


R 4 


2-109 


H 


NH 2 


3-Me-4-MeO-Ph 


H 


Me 


2-110 


H 


NH 2 


3-Me-4-MeO-Ph 


Me 


H 


2-111 


H 


NH2 


3,4-diF-Ph 


H 


H 


2-112 


H 


NH2 


3,4-diF-Ph 


H 


Me 


2-113 


H 


NH 2 


3.4-diF-Ph 


Me 


H 1 

XI 


2-114 


H 


NH 2 


2,4-diF-Ph 


H 

1 1 


U 

n. 


2-115 


H 


NH2 


2,4-diF-Ph 


H 
11 


Up 


2-116 


H 


NH2 


! 2 4-diF-Ph 

AjTUll 1 11 


Mr 


if 
n 


2-117 


H 


NHi 


3 4-diMe-Ph 


11 

n 


xl 


2-118 


u 

11 


MHi 

nil 1 


Jj*T-UliVlC-i 11 


u 
n 


Me 


*» 117 


H 

n 


inh2 


J 1 *H\lllVie-.rIl 


Me 


H 


2-120 


H 

n 


NHi 


1 ^in.pu 
z,*r-iii^i- < rn 


tl 


H 


2-121 


H 




. x,*t-ai^i-i^ii 


IT 

n 


Me 


2-122 

*- A trim 


H 


MHi 




Me 


H 


2-123 


H 






ri 


u 
ti 


2-124 


H 
ii 


NHi 
nil/ 


1 4-HiPI-Ph 
J ,*r-ui\^ l-r n 


TJ 


Me 


2-125 


H 


NH 2 


j ,h-\u v> i-i n 


JWc 


n 


2-126 


H 


NH2 


J j*t-\ll^lYlCV^ J ill 


ri 


IT 

rl 


2-127 


H 


NH 2 


3 4-difMeOVPh 


u 
n 


Me 


2-128 


H 


NH2 


4-F-Ph 


u 

n 


\^rl2^** 


2-129 


H 


NH 2 


4-F-Ph 


H 
1 1 


\-I12^-'MC 


2-130 


H 


NHi ! 


4-MeO-Ph 


H 




2-131 


H 


NH 2 


4-MeO-Ph 


H 


CH 2 0Me 


2-132 


H 


NH 2 


4-Q-Ph 


H 


CH 2 0H 


2-133 


H 


NH 2 


4-Q-Ph 


H 


CH 2 0Me 


2-134 


H 


NH 2 


4-Me-Ph 


H 


CH 2 0H 


2-135 


H 


NH 2 


4-Me-Ph 


H 


CH 2 0Me 
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labkiitanL) 



Cpd. No. 


R 


R 1 i 


R J 


R 3 


R 4 


2-136 


H 


NH 2 


3,5-diCl-4-MeO-Ph 


H 


Me 


2-137 


H 


NH 2 


3,5-diMe-4-MeO-Ph 


H 


Me 


2-138 


H 


NH2 


2,3-diQ-Ph 


H 


Me 


2-139 


H 


NH 2 


3,S-diCl-Ph 


H 


Me 


2-140 


H 


NH2 


2,4,5-triMe-Ph 


H 


Me 


2-141 


H 


NH2 


3-cPnO-4-MeO-Ph 


H 


Me 


2-142 


H 


NH2 


3-CF3-4-Cl-Ph 


H 


Me 


2-143 


H 


NH2 


3-F-4-Me-Ph 


H 


Me 


2-144 


H 


NH2 


3-Me-4-CI-Ph 


H 


Me 


2-145 


H 


NH2 


2,4-diMe-Ph 


H 


Me 


2-146 


H 


NH2 


4-OH-Ph 


H 


Me 


2-147 


H 




3 5-diMe-Ph 


H 


Me 


2-148 


H 


NHAc 


4-MeO-Ph 


H 


Me 


2-149 


H 


NHAc 


3 4-diMc-Ph 


H 


I- Me ■ 


2-150 


H 


NH 2 


4-MeO-Ph 

|TAWV m\ Mm 


H 


3-rPnO-4-MeO-R7 


2-151 


H 




4-MeSO-Ph 


H 
** 


Me 

JYlv 


2-152 


3-F 


NH2 


4-MeO-Ph 


H 


Me 


2-153 


3-F 


NH2 


4-EtO-Ph 


H 


Me 


2-154 


3-F 


NH 2 


3,4-diMe-Ph 


H 


Me 


2-155 


3-F 


NH 2 


4-Cl-Ph 


H 


Me 


2-156 


3-F 


NH 2 


4-F-Ph 


H 


Me 


2-157 


3-F 


NH 2 


4-SH-Ph 


H 


Me 


2-158 


3-F 


NH 2 


4-MeS-Ph 


H 


Me 


2-159 


3-F 


NH 2 


4-EtS-Ph 


H 


Me 


2-160 


3-F 


NH 2 


4-AcS-Ph 


H 


Me 


2-161 


3-Me 


NH 2 


4-MeO-Ph 


H 


Me 


2-162 


3-Me 


NH 2 


4-EtO-Ph 


H 


Me 
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Tahle2fcont.l 



Cpd. No. 


R 


R 


_ 7 

R z 


R 


R 4 


2-163 


3-Me 


NH 2 


3,4-diMe-Ph 


H 


Me 


2-164 


3-Me 


NH 2 


4-MeS-Ph 


H 


Me 


2-165 


H 


NHFor 


4-MeO-Ph 


H 


Me 


2-166 


H 


NHPm 


4-MeO-Ph 


H 


Me 


2-167 


H 


NHByr 


4-MeO-Ph 


H 


Me 


2-168 


H 


NHiByr 


4-MeO-Ph 


H 


Me 


2-169 


H 


NHVal 


4-MeO-Ph 


H 


Me 


2-170 


H 


NHiVal 


4-MeO-Ph 


H 


Me 


2-171 


H 


NHPiv 


4-McO-Ph 


H 


Me 


2-172 


H 


NH(MeOCO) 


4-MeO-Ph 


H 


Me 


2-173 


H 


NH(EtOCO) 


4-MeO-Ph 


H 


Me 


2-174 . 


H 


NH(BzQCO) 


4-MeO-Ph 


H 


Me 


2rl75 


H 


NH(AcOCH 2 ) 


4-MeO-Ph 


H 


Me 


£-1 to 


PI 
11 


wii(riTiucii2J 


4-MeOrn 


H 


Me 


1 1 1 


U 

n 


mw/ajt Anrn nru« \ 


A \if«A Dk 

4-MeU-rn 


IT 

n 


Me 


2-1 7R 


u 
n 




4-Meu-rn 


u 
H 


Me 


2-179 


u 

XI 


rMxl[^ J-IYIC-Z-OXO- I 

dioxolen-4-yl)CH2] 




n 


Me 


2-180 


H 


NH[(5-Ph-2-oxo-U- 
dioxoloi-4-vhCHil 


4-McO-Ph 


H 


Me 


2-181 


H 


NHFor 


4-EtO-Ph 


H 


Me 


2-182 


H 


NHAc 


4-EtO-Ph 


H 


Me 


2-183 


H 


NHPm 


4-EtO-Ph 


H 


Me ! 


2-184 


H 


NHByr 


4-EtO-Ph 


H 


Me 


2-185 


H 


NHiByr 


4-EtO-Ph 


H 


Me 


2-186 


H 


NHVal 


4-EtO-Ph 


H 


Me 


2-187 


H 


NHiVal 


4-EtO-Ph 


H 


Me 


2-188 


H 

. .- , 


NHPiv 


4-EtO-Ph 


H 


Me 
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Table 2 fcont.1 





P 

Jv 


K 


K 


R 


n 4 
Pv 


2-189 


H 


NH(MeOCO) 


4-EtO-Ph 


H 


Me 


2-190 


H 


NH(EtOCO) 


4-EtO-Ph 


H 


Me 


2-191 


H 


NH(BzOCO) 


4-EtaPh 


H 


Me 


2-192 


H 


NH(AcOCH2) 


4-EtO-Ph 


H 


Me 


2-193 


H 


NH(PrnOCH 2 ) 


4-EtO-Ph 


H 


Me i 


2-194 


H 


NH(MeOCOOCH 2 ) 


4-EtO-Ph 


H 


Me 


2-195 


H 


NH(EtOCOOCH 2 ) 


4-EtO-Ph 


H 


Me 


2-196 


H 


NH[(5-Me-2-oxo-l,3- 
dioxolcn-4-yl)CH2l 


4-EtO-Ph 


H 

n 


1V1C 


2-197 


H 


NH[(5-Ph-2-oxo-l,3- 
dioxolen-4-yl)CH2] 


4-EtO-Ph 


H 


Me 


2-198 


H 


NHFor 


3,4-diMe-Ph 


H 


Me 


2-199 


H 


NHPm 


3,4-diMe-Ph 


H 


Me 


2-200 


H 


NHByr 


3,4-diMe-Ph 


H 


Me 


2-201 


H 


NHiByr 


3,4-diMe-Ph 


H 


Me 


2-202 


H 


:NHVal 


3,4-diMe-Ph 


H 


Me 


2-203 


H 


NHiVal 


3,4-diMe-Ph 


H 


Me 


2-204 


H 


NHPiv 


3,4-diMe-Ph 


H 


Me 


2-205 


H 


NH(MeOCO) 


3,4-diMe-Ph 


H 


Me 


2-206 


H 


NH(EtOCO) 


3,4-diMe-Ph 


H 


Me 


2-207 


H 


NH(BzOCO) 


3,4-diMe-Ph 


H 


Me 




TJ 

n 


NH(AcOCH2) 


3,4-diMe-Ph 


H 


Me 


2-209 


H 


NH(PmOCH 2 ) 


3,4-diMe-Ph 


H 


Me 


2-210 


H 


NH(MeOCOOCH 2 ) 


3,4-diMe-Ph 


H 


Me 


2-211 


H 


NH(EtOCCX)CH 2 ) 


3,4-diMe-Ph 


H 


Me 


2-212 


H 


NH[(5-Me-2-oxo-l,3- 
dioxolen-4-yl)CH2] 


3,4^iMe-Ph 


H 


Me 


2-213 


H 


NH[(5-Ph-2-oxo-l,3- 
dioxolen-4-yl)CH 2 ] 


3,4-diMe-Ph 


H 


Me 
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Of the compounds listed above, particularly preferred specific compounds are: 

(1) 3 -Methyl-2-(4-methylphenyl)-1-(4-sulphamoylph nyl)pyrrole 

(2) 4-Methy1-2-(4-methylphenyl)-1 ^4-sulphamoylphenyl)pyrTOle 

(3) 1 -(4-Fluorophenyl)-2-(4-sulphamoytphenyl)pyrrole 

(4) 1-(4-Fluorophenyl)-4-methyl-2-(4-sulphamoylph nyl)pyrrole 

(5) 5-Fluoro-1 -(4-fluorophenyl)-2-(4-methylsulphonylphenyl)pyrrole 

(6) 2-(4-Methoxyphenyl)«4-methyl-1 -(4-sulphamoylphenyl)pyrrole 

(7) 1 -(4-Methc»cyphenyl)-4-Methyl-2-(4-sulphamoylphenyl)pyrrole 

(8) 4-Ethyl-2-(4-methoxyphenyl)-1 -(4-sulphamoylphenyl)pyrrole 

(9) 2-(4-Chlorophenyl)-4-methyl-1 -(4-su!phamoylphenyl)pyrrole 

(10) 4-Methyl-2-(4*methylthiophenyl)-1 -(4-sulphamoylphenyl)pyrrole 

(11 ) 2-(4-EthoxyphenylH-methyl-V(4^ulphamoylphenyl)pyrrole 

(1 2) 2-(4-Methoxy-3-methylphenyl)-4-methyl-1 -(4-sulphamoylphenyl)pyrrole 

(1 3) 2-(3-Fluoro-4-methoxyphenyl)-4-methyl-1 -(4-sulphamoylphenyl)pyrrole 

(14) 4-Methyl-2-phenyi-1 -(4-sulpharnoylphenyl)pyrrole 

(1 5) 2-(3,4-Dimethylphenyl)-4-methyH-(4-sulphamoylphenyl)pyrrole 

(1 6) 2-(3-Chloro^-methoxyphenyl)-4-methyM -(4-sulphamoylphenyl)pyrrole 

(17) 4-Methyl-1 -(4-methylthiophenyl)-2-(4-sulphamoylphenyl)pyrrole 

(18) 5-Chloro-1 -(4-methoxyphenyl)-2-(4^ulphamoylphenyl)pyrro!e 

(1 9) 4-MethyM -(3,4-dimethylphenyl)-2-(4-sulphamoylphenyl)pyrrole 

(20) 5-Chloro-1 -(4-ethoxyphenyl)-2^4-sulphamcylphenyl)pyrrole 

(21 ) 5-Ch!oro-1 -(4-methyrthiophenyl)-2-(4-sulpharnoylphenyl)pyrrole 

(22) 1 -(4-Ethyrthbphenyl)^^ethyl-2-(4-sulpharnoylpheny1)pyrrole 

(23) 2-(3,5-Dimethylphenyl)-4-methyl-1 -(4-sulphamoylphenyl)pyrrole 

(24) 1 -(4-Mercaptophenyl)-4^ethyl-2-(4-sulphamoylphenyl)pyrrofe 

(25) 1 -(4-Acetylthiophenyl)-4-methyl-2-(4-sulphamoylphenyl)pyrrole 

(26) 1-(4-Acetylaminosulphonylphenyl)-4-methyl-2-(4-methoxyphenyl)pyrrole 

(27) 1-(4-Acetylaminosulphonylphenyl)"4-methyl-2-(3,4-dimethylphenyl)pyrrole. 

Of these, more preferred compounds are Nos. (2), (6), (9), (10), (11), (12), (13), (15), (17), (26) and (27), and 
compound No. (11), (15), (17), (26) and (27) are most preferred. 

The compounds of the present invention may be prepared by a variety of processes well known for the preparation 
of compounds of this type, for example as shown in the following Methods A to L. 

The following Methods A to E and K illustrate the preparation of compounds of formula (I). 

Method A 

This illustrates the preparation of compounds of formula (la) in which R 3 is a hydrogen atom, an alkyl group or a 
substituted alkyl group having at least one of substituents a. 
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Reaction Srktm,, 4 




R 4 O 



TMS-CN 
Step A2 



R l S0 2 




CN 

C-NH-R 2 



(4) 



CH 2 =<!:-C-R 3a 
2 (5) 

*■ 

Step A3 




(6) 




(la) 



In the above formulae, R. ri. R2 and R* are as defined above, and R* represents a hydrogen atom an alkvl 
group having from 1 to 6 carbon atoms or a substituted alky, group having from 1 to 6 carbon atoms and having a 
least one of substituents a. as defined and exemplified above. 

StepAl 

rJl^l SX ^ a " f ^ e compound of fonrnula < 3 > is P re Pa«sd by the dehydration condensation of a benzaldehyde 
compound of formula (1 ) with an aniline compound of formula (2) in an inert solvent 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction on 
the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include- aliphatic 
hydrocarbons, such as hexane. heptane and petroleum ether; aromatic hydrocarbons, such as benzene, toluene and 
xylene, halogenatec I hydrocarbons, such as methylene chloride, chloroform, carbon tetrachloride and dichloroethane- 
ethers, such as diethyl ether, diisopropyl ether, tetrahydrofuran and dbxane; alcohols, such as methanol ethanol' 
propanol. isopropanol and butanol; and organic acids, such as acetic acid and propionic acid. Of these solvents we 
prefer the alcohols. ' 

The reaction can take place overa wide range of temperatures, and the precise reaction temperature is not critical 
to th invention. Th pref rred reaction temperature will depend upon such factors as the nature of the solvent and 
thestartingmatenalorreagent used. However, in general, we find it convenientto carry out the reactbn at a temperature 
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of from 5*C to 200°C, more preferably from room temperature to 150°C. Th time required for the reaction may also 
vary widely, depending on many factors, notably th reaction temperatur and the nature of the reagents and solvent 
employed. However, provided that th reaction is effect d under the preferred conditions outlined above, a period of 
from 10 minutes to 20 hours, more preferably from 1 hour to 15 hours, will usually suffice. 

The reaction may be carried out while the water which is produced in th reaction is remov d, but the reaction will 
normally proc ed sufficiently without any such procedure. 

StepA2 

In this Step, an anilinonitrile compound of formula (4) is prepared by the addition of hydrogen cyanide to the 
atdimine compound of formula (3), prepared as described in Step A1 . 

The reaction may be carried out by reacting the aldimine compound of formula (3) with trimethylsityl cyanide (TMS- 
CN) in the presence of a Lewis acid, for example, aluminium chloride, tin chloride or zinc chloride. 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction on 
the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include aromatic 
hydrocarbons, such as benzene, toluene and nitrobenzene; halogenated hydrocarbons, such as methylene chloride 
chloroform, carbon tetrachloride and 1,2Kjichloroethane; and ethers, such as diethyl ether, diisopropyl ether tetrahy- 
drof uran and dioxane. Of these solvents, we prefer the ethers. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not critical 
to the invention. The preferred reaction temperature will depend upon such factors as the nature of the solvent and 
the starting material or reagent used. However, in general, we find it convenient to carry out the reaction at a temperature 
of from 5°C to 200°C, more preferably from room temperature to 150°C. The time required for the reaction may also 
vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is effected under the preferred conditions outlined above, a period of 
from 30 minutes to 100 hours, more preferably from 1 hour to 30 hours, will usually suffice. 

Step A3 and Steo A4 

In these Steps, the desired compound of formula (la), which is a compound of the present invention is prepared 
by ^reacting the anilinonitrile compound of formula (4), prepared as described in Step A2, with an ccp-unsaturated 
aidehyde or ketone compound of formula (5). to obtain a pyrrolidine compound of formula (6), which is then dehydrated 
and dehydrogencyanated in a modification of the method of VA Treibs & R. Derra [Ann. Chem. 589, 1 76 (1 954)]. 

35 Step A3 

This Step is carried out in the presence of a base. There is no particular restriction on the nature of the bases 
used, and any base commonly used in reactions of this type may equally be used here. Examples of such bases 
include: alkali metal hydroxides, such as lithium hydroxide, sodium hydroxide and potassium hydroxide- alkali metal 
hydrides, such as lithium hydride, sodium hydride and potassium hydride; alkali metal amides, such as lithium amide 
sodium amide, potassium amide and lithium bis(trimethylsilyl)amide; and alkali metal alkoxides, such as lithium ethox- 
ide, sodium methoxide, sodium ethoxide and potassium t-butoxide. Of these, we prefer the lithium amides 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction on 
the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include aliphatic 
hydrocarbons, such as hexane and heptane; aromatic hydrocarbons, such as benzene, toluene and xylene ethers 
such as diethyl ether, diisopropyl ether, tetrahydrof uran and dioxane; and alcohols, such as methanol, ethanoi propa- 
nol, isopropanol and butanol. Of these, we prefer the ethers. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not critical 
to the invention. The preferred reaction temperature will depend upon such factors as the nature of the solvent and 
the starting mater.al or reagent used. However, in general, we find it convenient to carry out the reaction at a temperature 
of from -78°C to 100°C, more preferably from -78°C to room temperature. The time required for the reaction may also 
vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is effected under the preferred conditions outlined above, a period of 
55 from 10 minutes to 30 hours, more preferably from 1 hour to 20 hours, will usually suffice. 
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Step A4 

In this Step, the desired compound of formula (la), which is a compound of the present invention, is prepared by 
the dehydration and dehydrogencyanation of a compound of formula (6), prepared as described in Step A3 

s This may be achiev d by heating th residue obtained by distilling off the solvent from the product of Step A3 or 

by heating the mat rial btained by xtracting that r sidue, washing it with water and distilling off the solvent at a 
temperature not lower than 100°C, tn the presence or absence of a solvent after completion of the reaction of Step 
A3. The reaction proceeds sufficiently in the absence of a solvent, but. when a solvent is used, the solvent is preferably 
inert and has a higher boiling point. Examples of suitable solvents include: toluene, xylene, dimethylformamide dimeth- 

10 ylacetamide, dimethyl sufphoxide, diglyme and diphenyl ether 

Method B 
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This is a modified method for preparing the compound of formula (la) in which FP represents a hydrogen atom 
an alkyl group having from 1 to 6 carbon atoms or a substituted alkyl group having from 1 to 6 carbon atoms and having 
at least one of substituents a, as defined and exemplified above. 
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BsaOisn Scheme B 




(Ia-D 



In the above formulae: 



R, R\ R 2 , R 33 and R 4 are as defined above; 



each of R 5 and R 6 represents an alkyl group having from 1 to 4 carbon atoms or R 5 and R* together with the 
nitrogen atom to which they are attached, represent a heterocyclic ring containing 5 or 6 ring atoms of which one 
is said nitrogen atom, 0 or 1 is an additional hetero-atom select d from nitrogen, and/or xygen and/or sulphur 
atoms, and the remaining atoms are carbon atoms; 
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R 7 represents a carboxy-protecting group; and 
X a represents a chlorine, bromin or iodine atom. 

Th term "carboxy-pr tecting group - , as used herein, signifies a protecting group capable of being cleaved by 
chemical means, such as hydrogenolysis, hydrolysis, electrolysis or photolysis. 
Examples of such carboxy-protecting groups include: 

alkyl groups having from 1 to 20 carbon atoms, more preferably from 1 to 6 carbon atoms, such as those exemplified 
in relation to R and higher alkyl groups as are well known in the art, such as the heptyl, octyl, nonyl, decyl, dodecyl 
tridecyl, pentadecyl, octadecyl, nonadecyl and icosyl groups, but most preferably the methyl, ethyl and t-butyi 
groups; 

halogenated alkyl groups having from 1 to 6, preferably from 1 to 4, carbon atoms, in which the alkyl part is as 
defined and exemplified in relation to the alkyl groups above, and the halogen atom is chlorine, fluorine, bromine 
or iodine, such as the 2,2.2-trichloroethyl, 2-haloethyl (e.g. 2<*loroethyl, 2-fluoroethyl, 2-bromoethyl or 2-iodoe- 
thyl), 2,2-dibromoethyl and 2,2,2-tribromoethyl groups; 

cycloalkyl groups having from 3 to 8 carbon atoms, for example the cyclopropyl, cyclobutyl, cyclopentyl cyclohexyl 
and cycloheptyl groups; 

aralkyl groups, in which the alkyl part has from 1 to 3 carbon atoms and the aryl part is a carbocyclic aromatic 
group having from 6 to 14 carbon atoms, 

which may be substituted or unsubstituted and, if substituted, is substituted by at least one of substituents a and/ 
or substituents p defined and exemplified above, although the unsubstituted groups are preferred examples of 
such aralkyl groups include the benzyl, phenethyl, 1-phenylethyl, 3-phenylpropyl, 2-phenylpropyl 1-naphthylme- 
thyl, 2-naphthylmethyl, 2-(1 -naphthyl)ethyl, 2-(2-naphthyl)ethyl, benzhydryl (i.e. diphenylmethyl), triphenylmethyl 
bis(o-nitrophenyl)methyl, 9-anthrylm ethyl, 2,4,6-trimethylbenzyl. 4-bromobenzyl, 2-nitrobenzyl, 4-nitrobenzyl. 3-ni- 
trobenzyl, 4-methoxybenzyl and piperonyl groups; 

alkenyl groups having from 2 to 6 carbon atoms, such as the the vinyl, allyl, 2-methylallyl, 1 -propenyl, isopropenyl 
1rbutenyl t 2-butenyl, 3-butenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, t-hexenyl, 2-hexenyl 3-hexenyl' 
4-hexenyl and 5-hexenyl groups, of which the vinyl, allyl, 2-methylaHyl, 1 -propenyl, isopropenyl and butenyl groups 
are preferred, the allyl and 2-methylallyl groups being most preferred. 

substituted silylalkyl groups, in which the alkyl part is as defined and exemplified above, and the silyl group has 
up to 3 substituents selected from alkyl groups having from 1 to 6 carbon atoms and phenyl groups which are 
unsubstituted or have at least one of substituents a and substituents p defined and exemplified above, for example 
a 2-trimethylsilylethyl group; 

aryl groups having from 6 to 14 carbon atoms and optionally substituted by one or more of substituents a or 
substituents p, defined and exemplified above, for example the phenyl, ct-naphthyl, p-naphthyl, indanyl and an- 
threnyl groups, preferably the phenyl or indanyl group and more preferably the phenyl group; any of these aryl 
groups may be unsubstituted or substituted, and. if substituted, preferably have at least one alkyl group having 
from 1 to 4 carbon atoms or acylamino group; examples of the substituted groups include the tolyl and benzami- 
dophenyl groups; 

phenacyl groups, which may be unsubstituted or have at least one of substituents a or substituents p defined and 
exemplified above, for example the phenacyl group itself or the fi-bromophenacyl group; and 

cyclic and acyclic terpenyl groups, for example the geranyl, neryl, linalyf, phytyl, menthyl (especially m- and fi - 
menthyl), thujyl, caryl, pinanyt, bornyl, notcaryl, norpinanyl, norbomyl, menthenyl, camphenyl and norbornenvl 
groups. 

Step B1 

In this Step, a 1 ,4-dbxo compound f formula (9) is prepared by alkylating the p-position f the enamine compound 
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f formula (8) with a phenacyl halide compound of formula (7) 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction on 
the nature of the solv nt to be employed, provided that it has no adverse effecl on th r action or on the reaqents 

Z*ri Z t iSSOlVe me rea98n,S - 31 leaSt ,0 SOme eX,ent Exam P' es f suitabla s ^nts include: aliphatic 

hydrocarbons such as hexane heptane and petroleum ether; aromatic hydrocarbons, such as benzene, toluene and 
xylen , and ethers, such as diethyl ether, diisopropyl ether, tetrahydrof uran and dioxane. Of thes . we prefer the ethers 
The reaction may be carried out in the presence or absence of a base. There is likewise no particular restriction 

Tvlr,, J 6 k k S I"!* 8nd an/ b3Se COfI ' monly used in raac,ions °' «VP e dually be used here 
oSmir h !f ' nC k r Pyridine ' PiC °' ine - 4 -(N.N-dimethylamino)pyridine, triethylamine. tributylamine. diiso- 
propylethylamineandN-methylpiperidine. 

,« .k 7116 fea 4 C,ion " n take P bce wer a wide ™& of temperatures, and the precise reaction temperature is not critical 
to the invention. The preferred reaction temperature will depend upon such factors as the nature of the solvent, and 

hIITh ' m °' e Pre,eraWV ,fCm °° C ,0 10 °° C The time «« ui " d *» 103 reaction ™y also vary widely 

Sow e v B ? 9 „irH y t! a f r reaCti0n ,em P era,ure and °' agents and solvent emptoyeS. 

However, provided that the reaction is effected under the preferred conditions outlined above, a period of from 30 
minutes to 30 hours, more preferably from 1 hour to 20 hours, will usually suffice 

At the end of this reaction, the reaction mixture is acidified, to prepare the 1.4-dioxo compound of formula (9). 

dB2 

«,i™ li 8 ?? i hB d6Sired """P 00 ™ 1 of ,ofmula < la ) of tha present invention is prepared by the dehydration conden- 

(10) to close a r.ng. The reaction may be carried out under the same conditions as described in Step A1 of Method A 
However, it is preferred to carry out this step by heating under reflux in acetic acidfora period of from 1 hour to 10 hou^ 

StepB3 



; ™US , di M?, eSt ! r comPOUnd °' ,0rmUla (12) is P^P 3 ^ by alkylating the a-position of the oxo ester 
compound of formula (11) with a phenacyl halide compound of formula (7) 

UB J^n^K 18 °"! m *" PfeSenCe °' 3 6386 There 18 no particu,ar res t"<*on °n the nature of the bases 

indla IT , S f C ° m r n ^ I! 866 i0 feaCtiQ0S °' thfe type may ^^"y be " s ed here. Examples of such bases 
include, alkal, metals, such as Irthium, sodium and potassium; alkali metal hydrides, such as lithium hydride sodium 
hydride and potassium hydride; a.kali metal amides, such as lithium amide, sodium amide and potessium amio^ Z 
aJkal, metal a koxrtes. such as lithium ethoxide, sodium me.hoxide, sodium ethoxide and potassium t-butoSe a 
these, we prefer the alkali metal alkoxides. H"i«>«um i-ouioxioe. ui 

the ofir iS Pr< ? e,ably ef,eC,ed in lhS PfeSenCe ° f 3 S0,ven, '"'ere is no particular restriction on 

r^ 6 "!. to b h e ^P' 0 ^ P fovid ed that it has no adverse effect on the reaction or on the reagents 

T" J' 8801 " 6 ? a9en,S ' a ' leaSt ,0 ^ eX,ent Exam P ,es 01 suitabte ^ents include: aliphatic 
hydrocartjons such as hexane and heptane; aromatic hydrocarbons, such as benzene, toluene and xylene ethers 

S^^E££J as me,hano1, e,hano '- propanol> isopropano1 ' butano1 and « — • " 

to itXH^T tek ? Pla !, e OV8 : a Wide ran9e °' te ^Peratures, and the precise reaction temperature is not critical 
?• . P feaC,IOn ,em Pera1ure will depend upon such factors as the nature of the solvent, and 

°1'™ 5 2 h h ' ^ ^ ' 00,n ,empera,Ufe t0 15 °° C 106 ,ime required for the reaction rSay ato 

I^il P 9 ^ ^ ,aCt ° r8, n0tab ' y 0,8 feac,i0n te^erature and the nature of the reagents and solvent 
^r d6d tHe reaC,k,n iS effeCted under ,he Purred conditions outlined above, a period of 
from 10 minutes to 20 hours, more preferably from 30 minutes to 15 hours, will usually suffice. 

StepB4 

In this Step, which is an alternative to Step B1 , the 1 .4-dioxo compound of formula (9) is prepared by carrying out 
dec^riMxylation of the dioxo ester compound of formula (12). prepared as described in Step B4at the same time as 
hydrolys*. The hydrolys.s reaction may be carried out using any acid or alkali common* used in organTsylesis 
chemistry tor reactions of this type. «*a««wc synmesis 
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StepBS 

This Step may be conducted when R 4 in the dioxo ester compound of formula (12) is a hydrogen atom. In this 
Step, the compound of formula (la-1) is prepared by reacting the dioxo ster comp und of formula (12). pr pared as 
described in Step B3, with an aniline compound of formula (10). This reaction is essentially the same as and may be 
carried out in the sam manner as that described in Step B2. 

StepB6 

In this Step, the compound of formula (la) of the present invention is prepared by hydrolysing the ester portion ol 
the compound of formula (la-1), prepared as described in Step B5, to obtain the corresponding carboxylic acid, which 
is then decarboxylated. The hydrolysis reaction may be carried out by conventional methods as mentioned above. The 
decarboxylation reaction may be carried out using an acid or an alkali, or with heating, as is well known in the field of 
organic synthetic chemistry [for example, the method described in the Yakugaku Zasshi, 93(5), 584-598 (1973)]. 

Method C 

In this method, a compound of formula (lb) in which R 3 is a halogen atom is prepared by the halogenation of a 
corresponding compound where R 3 represents a hydrogen atom, as shown in the following Reaction Scheme. 

Reaction Scheme C 




In the above formulae, R, R 1 , R 2 and R 4 are as defined above, and R 3b represents a halogen atom, for example 
a fluorine, chlorine, bromine or iodine atom. 

Step C1 ( 

In this Step, the desired compound of formula (lb) of the present invention is prepared by halogenating the com- 
pound of formula (la-2) of the present invention, which may have been prepared, for example, as described in either 
Method A or Method B. Examples of suitable halogenating agents include: fluorinating agents, such as xenon difluoride; 
chlorinating agents, such as chlorine, sulphuryl chloride or N-chlorosuccinimide; brominating agents, such as bromine 
or N-bromosuccinimide; and iodinating agents, such as iodine or N-iodosuccinimide. The reaction may be carried out 
according to the methods described in detail m "The Chemistry of Heterocyclic Compounds', vol 48, Part 1 , p348-395, 
published by John Wiley & Sons. 

Method D 

This is a method of preparing a compound of formula (lc-1 ), (ic-2) or (lc-3) in which R 3 represents a haloalkyl group 
having from 1 to 6 carbon atoms. 
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Reaction Scheme D 



5 




SO 

In the above formulae: 
R, R 1 , R 2 and R 4 are as defined above; 
ss rb represents a hydrogen atom or an alkyl group having from 1 to 6 carbon atoms; and 

X b repres nts a halogen atom, for example a fluorine, chlorine, bromine or iodine atom. 



36 



EP 0 799 823 A1 



Step D1 

In this Step, an acylpyrrol comp und of formula (1 3) is prepared by acylating a compound of formula (la-2) of the 
present invention, which may have been prepared, for example, as described in either Method A or Method B. 

In this Step, a compound of formula (13) in which R 8 represents a hydrogen atom may be prepared by reacting a 
Vilsmeier reagent, such as phosphorus oxychbride-dimethylformamide, phosphorus oxybromide-dim thyfformamide 
or oxalyl chloride-dimethylformamide, with the compound of formula (la-2). The reaction is normally and preferably 
effected in the presence of a solvent. There is no particular restriction on the nature of the solvent to be employed, 
provided that it has no adverse effect on the reaction or on the reagents involved and that it can dissolve the reagents, 
at least to some extent. Examples of suitable solvents include: halogenated hydrocarbons, such as methylene chloride, 
chloroform, carbon tetrachloride and 1 ,2-dich!oroethane; and amides, such as dimethyfformamide. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not critical 
to the invention. The preferred reaction temperature will depend upon such factors as the nature of the solvent, and 
the starting material or reagent used. However, in general, we find it convenient to carry out the reaction at a temperature 
of from -10°C to 150°C, more preferably from 0°C to 100°C. The time required for the reaction may aJso vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent employed. 
However, provided that the reaction is effected under the preferred conditions outlined above, a period of from 15 
minutes to 20 hours, more preferably from 30 minutes to 10 hours, will usually suffice. 

Those compounds of formula (13) in which R 8 represents an alkyl group having from 1 to 6 carbon atoms, preferably 
from 1 to 3 carbon atoms, may be prepared by reacting an acid anhydride or an acid halide of formula (F^aCOJgO or 
Rfc^COX 8 (in which X a is as defined above, and R 83 represents an alkyl group having from 1 to 6 carbon atoms, pref- 
erably from 1 to 3 carbon atoms) with the compound of formula (la-2) in the presence of a Lewis acid (for example, 
aluminium chloride, tin chloride or zinc chloride). The reaction is normally and preferably effected in the presence of a 
solvent. There is no particular restriction on the nature of the solvent to be employed, provided that it has no adverse 
effect on the reaction or on the reagents involved and that it can dissolve the reagents, at least to some extent. Examples 
of suitable solvents include: aromatic hydrocarbons, such as benzene, toluene and nitrobenzene; halogenated hydro- 
carbons, such as methylene chloride, chloroform, carbon tetrachloride and 1 ,2-dichloroethane; and carbon disulphide. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not critical 
to the invention. The preferred reaction temperature will depend upon such factors as the nature of the solvent, and 
the starting material or reagent used. However, in general, we find it convenient to carry out the reaction at a temperature 
of from -10°C to 150 °C, more preferably from 0°C to 100°C. The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent employed. 
However, provided that the reaction is effected under the preferred conditions outlined above, a period of from 10 
minutes to 20 hours, more preferably from 30 minutes to 10 hours, will usually suffice. 

Step D2 

In this Step, a hydroxy compound of formula (14) is prepared by reducing the acyl group of the acylpyrrole com- 
pound of formula (13), prepared as described in Step D1. The reaction may be effected using a reducing agent (for 
example, sodium borohydride, lithium borohydride, lithium aluminium hydride, diisobutylaluminium hydride or borane) 
or by using catalytic reduction with hydrogen. These reactions are well known in the field of synthetic organic chemistry 
and may be carried out using well known techniques, for example as described in detail by J. Dale [J. Chem. Soc., 
(1961), 910] and by F.G. Bordwell el a|. [J. Org. Chem., 33, 3385 (1968)]. 

Step D3 

In this Step, the desired compound of formula (lc-1), which is a compound of the present invention, is prepared 
by halogenating the hydroxy group of the hydroxy compound of formula (14), prepared as described in Step D2. Suitable 
halogenating agents include: fluorinating agents, such as diethylamino sulphur trifluoride (DAST); chlorinating agents, 
such as thionyl chloride, phosphorus trichloride, phosphorus pentachloride, phosphorus oxychloride ortriphenylphos- 
phine/carbon tetrachloride; brominating agents, such as hydrobromic acid, thionyl bromide, phosphorus tribromide or 
triphenylphosphine/carbon tetrabromide; and iodinating agents, such as hydroiodic acid or phosphorus triiodide. These 
reactions are well known in the field of synthetic organic chemistry and may be carried out using well known techniques, 
for example as described in detail by W.J. Middleton (J. Org. Chem., 40, 574 (1975)] and C.R. Noller & R Dinsmore 
[Org. Synth., II, 358 (1943)]. 
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Step D4 

In this Step, the desired compound of formula (lc-2), which is a compound of the pr sent invention, is prepared 
by gem-dihalogenating the carbonyl group of the acylpyrrole compound of formula (1 3), prepared as described in Step 
D1. using a suitable halogenating agent. Suitabl halogenating agents include: fluortnating agents, such as sulphur 
tetrafluoride and DAST; chlorinating ag nts, such as phosphorus pentachtoride and thionyl chloride/dimethylforma- 
mide; brominating agents, such as boron tribromide; and iodinating agents, such as trimethylsilyl iodide. These reac- 
tions are well known in the field of synthetic organic chemistry and may be carried out using well known techniques, 
for example as described in detail by W.J. Middleton [J. Org. Chem., 40, 574 (1975)] and M.E. Jung et at [J. Org. 
Chem., 43, 3698 (1978)]. 

Step D5 

In this Step, a carboxylic acid compound of formula (15) is prepared by oxidizing an acylpyrrole compound of 
formula (1 3) in which R 8 is a hydrogen atom, prepared as described in Step D1 . Examples of suitable oxidising agents 
which may be used in this step include potassium permanganate, chromic acid, hydrogen peroxide, nitric acid, silver 
(I) oxide and silver (II) oxide. These reactions are well known in the field of synthetic organic chemistry and may be 
carried out using well known techniques, for example as described in detail by CD. Hurd et aL [J. Am. Chem. Soc., 
55, 1082(1933)]. 

Step D6 

In this Step, the desired compound of formula (lc-3), which is a compound of the present invention, is prepared 
by converting the carboxy group of the carboxylic acid compound of formula (15), prepared as described in Step D5, 
into a trifluoromethyl group. This Step may be carried out using sulphur tetrafluoride according to the methods described 
by C.-LJ. Wang [Org. React., 34, 319 (1985)]. 

Method E 

This illustrates the preparation of compounds of formula (ld-1), (ld-2), (ld-3) or (ld-4) in which R 4 represents a 
substituted alkyl group and R 3 represents a hydrogen atom or a halogen atom. 
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Reaction Scheme E 
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In the above formulae: 

R, R\ R 2 , R 36 , R 7 , X a and X b are as defined above; 
5 R3c represents a hydrogen atom or a halogen atom; 

R 9 represents an alkyl group having from 1 to 6 carbon atoms; 

R 10 represents a halogen atom or an alkoxy group having from 1 to 6 carbon atoms; and; 

10 

Y represents a cyano group or a group of formula -CO^R 7 . where R 7 is as defined above. 
Step El 

15 In this Step, a phenacyl acetonitrile compound of formula (17) is prepared by alkylating the cyano compound of 

formula (16) with a phenacyl halide compound of formula (7). This reaction is essentially the same as and may be 
carried out in the same manner as and using the same reagents and reaction conditions as Step B3 of Method B. 

Step E2 

20 

In this Step, an aminopyrrole compound of formula (1 8) is prepared by reacting the phenacylacetonitrile compound 
of formula (17), prepared as described in Step El, with an aniline compound of formula (10). This step may be carried 
out in the presence of a catalytic amount of hydrogen chloride according to the methods described by K.M.H. Hilmy & 
E.B. Pedersen [Liebigs Ann. Chem. (1989), 1145-1146]. 

25 

Step E3 

In this Step, a pyrrole compound of formula (19) is prepared by removing an amino group from the aminopyrrole 
compound of formula (18), prepared as described in Step E2. 

so . This may be achieved by reacting an alkyl nitrite (for example, methyl nitrite, ethyl nitrite, propyl nitrite, butyl nitrite, 
t-butyl nitrite or isoamyl nitrite) with the aminopyrrole compound of formula (1 8). The reaction is normally and preferably 
effected in the presence of a solvent. There is: no particular restriction on the nature of the solvent to be employed, 
provided that it has no adverse effect on the reaction or on the reagents involved and that it can dissolve the reagents, 
at least to some extent. Examples of suitable solvents include: aliphatic hydrocarbons, such as hexane or heptane; 

3S aromatic hydrocarbons, such as benzene, toluene or xylene; ethers, such as diethyl ether, diisopropyi ether, tetrahy- 
drofuran or dioxane; and amides, such as dimethyfformamide or dimethylacetamide. Of these, we prefer the ethers. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not critical 
to the invention. The preferred reaction temperature will depend upon such factors as the nature of the solvent, and 
the starting material or reagent used. However, in general, we find it convenient to carry out the reaction at a temperature 

*o of from -1 0°C to 200°C, more preferably from room temperature to 1 50°C. The time required for the reaction may also 
vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is effected under the preferred conditions outlined above, a period of 
from 10 minutes to 20 hours, more preferably from 30 minutes to 15 hours, will usually suffice. 

** Step E4 

In this Step, a halopyrrole compound of formula (20) is prepared by halogenating the pyrrole compound of formula 
(19), prepared as described in Step E3. This reaction is essentially the same as and may be carried out in the same 
manner as and using the same reagents and reaction conditions as Step C1 of Method C. 

so 

Step E5 and Step E6 

In these Steps, an ester compound of formula (21) is prepared from a compound of formula (19), prepared as 
described in Step E3, or (20), prepared as described in Step E4, in which Y represents a cyano group by converting 
ss the cyano group into a protected carboxy group. The steps may be carried out by using, for example, the compound 
of formula (1 9) or (20), appropriat alcohols and acids, such as hydrochloric acid, sulphuric acid, orjMoluenesulphonic 
acid, using the methods described R. Adams & A.F. Thai [Org. Synth., I, 270 (1941)]. 
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Step E7 

In this Step, a carboxylic acid compound of formula (22) is prepared by hydrolysing the ester compound of formula 
(21), prepared as described in Step E5 or E6. This reaction is essentially the sam as and may be carried out in the 
s same manner as and using the same reagents and reaction conditions as St p B4 of Method B. 

Step E8 

In this Step, the desired compound of formula (ld-2) of the present invention is prepared by converting the carboxy 
io group of the carboxylic acid compound of formula (22), prepared as described in Step E7, into a trifluoromethyl group. 
This reaction is essentially the same as and may be carried out in the same manner as and using the same reagents 
and reaction conditions as Step D6 of Method D. 

Step E9 and StepEIQ 

is 

These Steps together provide an alternative method of preparing the compound of formula (ld-2) of the present 
invention from the ester compound of formula (21), prepared as described in Step E5 or E6. In Step E9, first, the 
protected carboxy group of the ester compound of formula (21) is converted into a tri(alkylthio)methyl group. This tri 
(alkylthio)methyl group is then converted into a trifluoromethyl group by an oxidative fluorodesulphurization reaction 
20 in Step E10. This method is described in detail by D P. Matthews, J.R Whitten & J.R. McCarthy [Tetrahedron Letters, 
27(40), 4861-4864, (1986)). 

Step E11 

25 in this Step, the corresponding aldehyde compound of formula (24) is prepared by reducing the protected carboxy 

group of the ester compound of formula (21), prepared as described in Step E5 or E6. For example, this step may be 
carried out by using a reducing agent, such as lithium aluminium hydride, sodium aluminium hydride, lithium triethoxy- 
aluminium hydride, diisobutylaluminium hydride, etc. according to the methods described in detail by L.I. Zakharkin & 
I.M. Khortina [Tetrahedron Lett., (1962), 619]. 

30 

Step E12 

In this Step, the desired compound of formula (ld-3) is prepared by gem-dihalogenating the aldehyde compound 
of formula (24), prepared as described in Step E11 . This reaction is essentially the same as and may be carried out in 
35 the same manner as and using the same reagents and reaction conditions as Step D4 of Method D. 

StepE13 

In this Step, a hydroxymethyl compound of formula (ld-1 ), a desired compound of the present invention, is prepared 
to by reducing the protected carboxy group of the ester compound of formula (21 ), prepared as described in Step E5 or 
E6. For example, this step may be carried out using a reducing agent, such as lithium aluminium hydride, lithium 
borohydride, or isobutylaluminium hydride, according to the methods described in detail by R.F. Nystrom et aj. [J. Am. 
Chem. Soc., 71, 3245 (1945)]. 

45 Step E14 

In this Step, the ha torn ethyl compound or the alkoxymethyt compound of formula (ld-4), which are compounds of 
the present invention, are prepared by halogenating or etherifying a hydroxymethyl compound of formula (ld-1 ), pre- 
pared as described in Step E13. In this step, the halogenation reaction may be carried out in the same manner as and 
so using the same reagents and reaction conditions as Step D3 of Method D. 

The etherification reaction may be carried out by reacting the hydroxymethyl compound of formula (ld-1) with an 
alkyl halide. The reaction is normally and preferably effected in the presence of a solvent. There is no particular re- 
striction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the 
reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include: 
55 aliphatic hydrocarbons, such as hexane, heptane and petroleum ether; aromatic hydrocarbons, such as benzene, 
tolu ne and xylene; ethers, such as di thyl ether, diisopr pyl th r, tetrahydrof uran and di xane; and amides, such as 
dimethylformamid and dimethylac tamide. Of these, we prefer th thers and the amides. 

The reaction is carried ut in th pr sence of a bas . Ther is likewise no particular restriction on the nature of 
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the bases used, and any base commonly used in reactions of this type may equally be used here. Examples of such 
bases includ : alkali metal hydrides, such as lithium hydride, sodium hydride and potassium hydride; alkali metal alkox- 
ides, such as sodium methoxide, sodium thoxide, potassium t-butoxide; and tertiary amines, such as triethylamine, 
tributylamine, pyridine, picoline and 4-(N,N-dim thylamino)pyridine. Of these, we prefer sodium hydride or potassium 
t-butoxide. 

The reaction can take place over a wide range of t mperatures, and the precise reaction temperatur is not critical 
to the invention. The preferred reaction temperature will depend upon such factors as the nature of the solvent, and 
the starting material or reagent used. However, in general, we find it convenient to carry out the reaction at a temperature 
of from -10°C to 200°C, more preferably from 0°C to 150°C. The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent employed. 
However, provided that the reaction is effected under the preferred conditions outlined above, a period of from 30 
minutes to 48 hours, more preferably from 1 hour to 24 hours, will usually suffice. 

Step E15 

In this Step, a compound of formula (ld-1) is oxidised to give the compound of formula (24). This may be carried 
out using an oxidising agent, for example, chromic acid, manganese dioxide, or dimethyl sulphoxide, according to the 
methods described in detail by S. Bartel & F. Bohlmann (Tetrahedron Lett., (1985), 685]. 

The following Methods F to J and L illustrate the preparation of compounds of formula (II). 
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Reaction Scheme F 




In the above formulae, R, R 1 , R 2 , R 3 and R 4 are as defined above. 

The reactions of Step F1 , Step F2, Step F3 and Step F4 are essentially the same as the reactions of Step Al ( Step 
A2, Step A3 and Step A4, respectively, and may be carried out using the same reagents and reaction conditions. 

Method G 

This illustrates the preparation of a compound of formula (lla-1) in which R 3 represents a hydrogen atom, an alkyl 
group having from 1 to 6 carbon atoms or a substituted alkyl group having from 1 to 6 carbon atoms and having at 
least one of substituents a. as defined and exemplified above. 



43 



EP 0 799 823 A1 



Reaction Scheme IT 
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StepG3 
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O R 
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StepG4 



O R 3a R 4 

K 2 — C— CH-C— COOR 7 
(35) \ k 
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In the above formulae. R, R', R2, R*., R4 r s r6> R 7 ^ X a are as defjned above 
Step G1 

m JlIS X" a1 - 4 - dio « ocom P° undo " orm " | a 03) is preparedbyalkylatingthep-position of an enarnine compound 
of formula (32) using a phenacyl hahde compound of formula (31). This reaction is essenlially the same as andmay 
be earned out in the same manner as and using the same reagents and reaction conditions as Step B1 of Method B 

Step G2 

In this Step the compound of formula (lla-1), which is a compound of the present invention, is prepared by the 
deMrat^n^ondensationofth 1.4-dioxo compound of formula (33). prepar das described in Step Gland the aniline 
compound of formula (25) t clos a ring. This reaction is essentially the same as and may be carried out in the same 
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manner as and using the same reagents and reaction conditions as Step B2 of Method B. 
Step G3 

s In this St p. a dioxo ester compound of formula (35) is prepared by alkylating the a-posftion of a formyl est r 

compound of formula (34) with the phenacyl halide compound of formula (31). This reaction is essentially the same 

a f^1 m fl be ° arrled OUt in ,hB 530,8 manner as ^ usi "9 me same rea 9 ents action conditions as Step B3 
ot Method B. 

io Step G4 

In this Step, the 1 .4-dioxo compound of formula (33) is prepared by carrying out decarboxylation of the dioxo ester 
compound of formula (35), prepared as described in Step G3. at the same time as hydrolysis. This reaction is essentially 
the same as and may be carried out in the same manner as and using the same reagents and reaction conditions as 
Step B4 of Method B. 

Method H 



20 



This illustrates the preparation of a compound of formula (lib) in which FP represents a halogen atom. 
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Reaction Scheme H 




(nb) 

In the abov formulae, R, R\ R 2 , R 35 and R 4 are as defined abov . 
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StepHI 

In this Step, a nitropyrrol compound of f rmula (36) is prepared by nitrating the compound of formula (lla-2), 
which may have been prepared as described in Method G [a compound of formula (lla-1) in which R 3 * represents a 
hydrogen atom]. 

This step is carried out by using a conventional nitrating agent, for xarnpl , nitric acid, fuming nitric acid, or nitric 
acid/acetic anhydride, according to the methods described in detail in 'The Chemistry of Heterocyclic Compounds'. 
Vol. 48, Part 1 , p330-345, published by John Wiley & Sons. 

Step H2 

In this Step, an aminopyrrole compound of formula (37) is prepared by reducing a nitro group of the nitropyrrole 
compound of formula (36), prepared as described in Step HI. Methods of reducing nitro groups to amino groups are 
well known in the field of organic synthetic chemistry, and any conventional method may be used. 

Step H3 

In this Step, an aminohalopyrrole compound of formula (38) is prepared by halogenating the aminopyrrole com- 
pound of formula (37), prepared as described in Step H2. This reaction is essentially the same as and may be carried 
out in the same manner as and using the same reagents and reaction conditions as Step C1 of Method C. 

Step H4 

In this Step, the desired compound of formula (lib) of the present invention is prepared by removing the amino 
group from the aminohalopyrrole compound of formula (38), prepared as described in Step H3. This reaction is essen- 
tially the same as and may be carried out in the same manner as and using the same reagents and reaction conditions 
as Step E3 of Method E. 

Method I 

This Method illustrates the preparation of a compound of formula (llc-1), (llc-2), (llc-3) or (llc-4) in which R 4 rep- 
resents a substituted alkyl group having from 1 to 6 carbon atoms and substituted by at least one substituent selected 
from substitutents a, and R 3 represents a hydrogen atom or a halogen atom. 
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Reaction Scheme I (conk) 




(Hc-3) (lIc-4) 
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In the above formulae, R, R 1 R 2 , R 3b , R 30 , R 7 , R9 R™ X* X> and Y are as defined above. 
Step 11 

In this Step, a phenacylacetonitrile compound of formula (40) is pr pared by alkylating the cyano compound of 
formula (16) with a phenacyl halide compound of formula (39). This reaction is essentially the same as and may be 
carried out in the same manner as and using the same reagents and reaction conditions as Step El of Method E. 

Step 12 

In this Step, an aminopyrrole compound of formula (41 ) is prepared by reacting the phenacylacetonitrile compound 
of formula (40), prepared as described in Step 1 1 , with the aniline compound of formula (25). This reaction is essentially 
the same as and may be carried out in the same manner as and using the same reagents and reaction conditions as 
Step E2 of Method E. 

Step 13 

In this Step, an aminohalogen compound of formula (42) is prepared by halogenating the aminopyrrole compound 
of formula (41), prepared as described in Step 12. This reaction is essentially the same as and may be carried out in 
the same manner as and using the same reagents and reaction conditions as Step H3 of Method H. 

Step 14 and Step 15 

In these Steps, a compound of formula (43) and a compound of formula (44), respectively, are prepared by removing 
the amino group from the aminopyrrole compound of formula (41) and the aminohalogen compound of formula (42), 
respectively. This reaction is essentially the same as and may be carried out in the same manner as and using the 
same reagents and reaction conditions as Step H4 of Method H. 

Step 16 and Step [7 

. In these Steps, an ester compound of formula (45) is prepared from those pyrrole compounds of formulae (43) 
and (44) in which Y represents a cyano group by converting the cyano group to a protected carboxy group. This reaction 
is essentially the same as and may be carried out in the same manner as and using the same reagents and reaction 
conditions as Steps E5 and E6 of Method E. 

Step IB and Step 19 

In these Steps, a triftuoromethyl compound of formula (llc-2), a desired compound of the invention, is prepared 
from the ester compound of formula (45), prepared as described in Step 16 or 17, via a carboxylic acid compound of 
formula (46). This reaction is essentially the same as and may be carried out in the same manner as and using the 
same reagents and reaction conditions as Steps E7 and E8 of Method E. 

Step 110 and Step 111 

These Steps provide an alternative route for preparing the trifluoromethyl compound of formula (llc-2) from the 
ester compound of formula (45), prepared as described in Step 16 or 17, via a tri(alkylthio)methyl compound of formula 
(47). This reaction is essentially the same as and may be carried out in the same manner as and using the same 
reagents and reaction conditions as Steps E9 and E1 0 of Method E. 

Step 1 12 and Step 11 3 

In these Steps, a dihalomethyl compound of formula (llc-3), a desired compound of the present invention, is pre- 
pared from the ester compound of formula (45), prepared as described in Step 16 or 17, via an aldehyde compound of 
formula (48). This reaction is essentially the same as and may be carried out in the same manner as and using the 
same reagents and reaction conditions as Steps E11 and E12 of Method E. 
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Step 11 4 and Step 11 5 

In th se Steps, the desired compound of formula (I lc-4), which is a compound f the present invention is prepar d, 
from the ester compound of formula (45), prepared as described in Step 16 or 17, via a hydroxymethyl compound of 
formula (llc-1), which is also a compound of the present invention. This reaction is essentially the same as and may 
be carried out in the same manner as and using the sam r agents and reaction conditions as Steps E13 and E14 of 
Method E. 

The aldehyde compound of formula (24) in Method E and the aldehyde compound of formula (48) in Method I can 
be also prepared from the corresponding hydroxymethyl compounds of formulae (ld-1) and (llc-1), respectively, by 
converting the hydroxymethyl group to a formyl group. The reaction in which a hydroxymethyl group is converted to a 
formyl group may be carried out using an oxidising agent, for example, chromic acid, manganese dioxide, or dimethyl 
sulphoxide, according to the methods described in detail by S. Bartel & F. Bohlmann [Tetrahedron Lett., (1985), 685]. 

Method J 

This is an alternative to Method G, and prepares a compound of formula (lla-3) in which R 3 represents a hydrogen 
atom, an alkyl group having from 1 to 6 carbon atoms, or a substituted alkyl group having from 1 to 6 carbon atoms 
which is substituted by at least one of substituents a, defined above, and R 4 represents an alkyl group having from 1 
to 6 carbon atoms, a substituted alkyl group having from 1 to 6 carbon atoms and which is substituted by at least one 
of substituents a, defined above, or an aralkyl group. 
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Reaction Scheme J 



R — C-CH-X a — R 2 — C-CH-CH(COOR 7 ), 

StepJl 72 
( 31 ) (50) 



R 4a j^a 

(51) 0 f f 

StepJ2 * R^C-CH-qCOOR^ 

(52) 



Hydrolysis 0 R 3a R 4a 

Decarboxylation - || | | , Reduction 

R 2 — C-CH-CH-COOR 7 

S»epJ3 StepJ4 



OHR 3a R 4a 



R 2 -CH-CH-CH-CH 2 OH - 
(54) 



R'SO 




StepJ6 



Oxidation 
StepJ5 



O R 3a R 4a 
2 II I I 
R — C— CH— CH— CHO 
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In the above formulae: 

R, R\ R 2 , R 3 * R 7 and X a are as defined above; and 



Fr^repr s ntsanalkylgr up having from 1 to 6 carbon atoms, a substituted alkyl gr up having from 1 to 6 carbon 
at ms which is substituted by at least one of substituents a. defined above, or an aralkyl group. 



Step J1 



n this Step, a phenacylmalonic acid diester compound of formula (50) is prepared by alkylation of a malonic acid 
diester compound of formula (49) with a phenacyl halide of formula (31 ). This reaction is essentially the same as and 
may be earned out in the same manner as and using the same reagents and reaction conditions as Step B3 of Method B 



Step J2 



In this Step, a compound of formula (52) is prepared by alkylation of the phenacylmalonic acid diester compound 
of formula (50). prepared as described in Step J1 , with a halide compound of formula (51). This reaction is essentially 
the same as and may be carried out in the same manner as and using the same reagents and reaction conditions as 
Step B3 of Method B. 



Step J3 



In this Step, a fl-ketoester compound of formula (53) is prepared by hydrolysis of the compound of formula (52) 
prepared as described in Step J2, followed by decarboxylation of the product. These reactions are essentially the same 

**Tl be Cam8d OUt in th9 S3me manner as and usln 9 thG same rea 9*nts and reaction conditions as Steps B4 
and Bo of MathnH R r 



and B6 of Method B 
Step J4 



In this Step, a diol compound of formula (54) is prepared by reduction of the ketone and ester parts of the B- 
ketoester compound of formula (53). prepared as described in Step J3. This reaction is essentially the same as and 
may be carried out in the same manner as and using the same reagents and reaction conditions as Step E1 3 of Method 



3S Step J5 



In this Step, a ketoaldehyde compound of formula (55) is prepared by oxidation of the two hydroxy groups of the 
d,ol compound of formula (54). prepared as described in Step J4. This reaction may be carried out by well known 
methods using an oxidising agent (such as chromic acid, manganese dioxide or dimethyl sulphoxide), for example as 
described by E.J. Corey, G. Schmidt etal. [Tetrahedron Lett , (ig7g). 399J. 



Step J6 



n this Step, a compound of formula (lla-3), which is a compound of the present invention, is prepared by cyclizinq 
he ketoaldehyde compound of formula (55), prepared as described in Step J5. and an aniline compound of formula 
(25) under dehydrating condensation conditions. This reaction is essentially the same as and may be carried out in 
the same manner as and using the same reagents and reaction conditions as Step B2 of Method 8. 



Method K 



In this Method, a compound of formula (le-1 ) or (le-2), which are compounds of formula (I) in which RP represents 
a phenyl group substituted by a mercapto group or by an alkanoylthio group and F*> represents a hydrogen atom an 
alkyl group having from 1 to 6 carbon atoms or a substituted alkyl group having from 1 to 6 carbon atoms which is 
substituted by at least one of substituents a, defined above, is prepared 
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In the above formulae: 

R, R\ R 33 , R 4 and X a are as defined above; and 

R" represents an alkanoyl group having from 2 to 5 carbon atoms, such as those exemplified above in relation 
to R**. 



Step K1 



In this Step, a compound of formula (57) is prepared by the dehydration condensation of a benzaldehyde compound 
of formula (1) with an aniline disulphide compound of formula (56). This reaction is essentially the same as and may 
be earned out in the same manner as and using the same reagents and reaction conditions as Step A1 of Method A. 



Step K2 



In this Step, an anilinonitrile disulphide compound of formula (58) is prepared by the addition of hydrogen cyanide 
to a compound of formula (57), prepared as described in Step K1 . This reaction is essentially the same as and may 
be earned out in the same manner as and using the same reagents and reaction conditions as Step A2 of Method A. 



20 Steps K3 and K4 



In these Steps, a pyrrole disulphide compound of formula (60) is prepared by reacting an anilinonitrile disulphide 
compound of formula (58), prepared as described in Step K2, with an ^unsaturated aldehyde or ketone compound 
of formula (5), to give a pyrrolidine disulphide compound of formula (59), which is then dehydrated and dehydrogen- 
cyanated. These reactions are essentially the same as and may be carried out in the same manner as and using the 
same reagents and reaction conditions as Steps A3 and A4 of Method A. 



Step K5 



In this Step, acompound of formula (le-1), which is a compound of the present invention, is prepared by reduction 
of a pyrrole disulphide compound of formula (60), prepared as described in Step K4. This reaction may be carried out 
by well known methods using a reducing agent (such as sodium borohydride, lithium borohydride, lithium aluminium 
hydride, diisobutylaluminium hydride or borane), for example as described by J.J. D'Amico [J. Org. Chem., 26, 3436 
(1961)]. 

Step K6 

In this Step, a compound of formula (le-2). which is also a compound of the present invention, is prepared by 
alkanoylation of the mercapto group of the compound of formula (le-1 ), which is a compound of the present invention 
and which was prepared as described in Step K5. This reaction may be carried out by conventional methods using 
an alkanoyl hahde compound of formula (61 ) or the corresponding acid anhydride compound of formula (62). 

Method L 

This provides an alternative method to Method G for preparing a compound of formula (33). 
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Reaction Scheme 1 



tfz-CK-h PNO HBr/HOCH 2 CH20H f f 0^ 

R3a_CH-C-CN0 ^ tfa_CH-cW | 



" M « CH 3 
2) R2CN (65) or R2C0X* (66) orR2cONOCH3 (67) 

StepL2 



r2-Uh Hydroiysis , , s f a r 

R C CH-CH — \ J R2 — C— CH-CH— CHO 

(68) StepL3 ^ 

In the above formulae, X* R* R3a an d R 4 are as defined above. 
Step L1 

In this Step, a bromoacetal compound of formula (64) is prepared by reacting an unsaturated aldehyde compound 
of formula (63) with hydrogen bromide gas in ethylene glycol. The reaction may be carried out by the method of Tavlor 
et al. [J. Org. Chem., 48, 4852-4860 (1 983)]. 

StepL2 

In this Step, a ketoacetal compound of formula (68) is prepared by reacting the bromoacetal compound of formula 
(64), prepared as described in Step L1, with metallic magnesium to prepare a Grignard reagent and then reacting this 
Gngnard reagent with a nitrile compound of formula (65), with an acyl halide compound of formula (66) or with an 
amide compound of formula (67). The reaction may be carried out by the method of Kruse et al fHeterocvcles 26 
3141-3151 (1987)]. 1 Y '—' 

Step L3 

In this Step, a 1,4-dioxo compound of formula (33) is prepared by the hydrolysis of the acetal moiety of the ketoa- 
cetal compound of formula (68), prepared as described in Step L2. This may be effected using any conventional hy- 
drolysis method employing an acid.. 

Alternatively, the ketoacetal compound of formula (68) can be used in Step G2 in place of the compound of formula 
(33). 

In all of the above reactions, where R' represents an alkyl group having from 1 to 6 carbon atoms, it is possible 
to use as a starting material a compound in which the alkylsulphonyl group (-S0 2 -alkyl) is replaced by a alkylthio group 
(-S-alkyl). In all such cases, the reactions may be carried out as described above, and then the alkylthio group may 
be oxidised by well known and conventional methods to a alkylsulphonyl group at any stage in the reaction sequence 

For example, th oxidation of the alkylthio group to the alkylsulphonyl group may be carried out by reacting the 
alkylthio compound with 2 or more equivalents of an oxidising agent. There is no particular restriction on th nature of 
the oxidising agents used, and any oxidising agent commonly used in reactions of this type may equally be used here. 



56 



EP 0 799 823 A1 



Si ox,d,s,ng agents include: peracids. such as peracetic acid. perbenz ic acid orm-chlorop rbenzoic 

aad. hydroger.perox.de; and alkali metal perhalogenates. such as sodium m taperchl rate, sodium m taperiodate or 
po.ass,ummetapenodate Ofthese. wepref rthep racids or hydrogen peroxid . particularly m«hloroperbenzoic acid 
th P 2,,!™?!? " " 0m ^" y i and pre,erab, y eflec,ed in the P' e *™e of a solvent. There is no particular restriction on 
1 k, T ? J! ° ^ ""P**" 1, PrWided 1hat 1 h3S "° adverse eflect °" ,he reac *> n '«"h, agents 
Z.1 ^ u 08 " J 88 8 rea9en,S ' at leaSt t0 SOn,e ex,ent Exam P ,es of sui,able include: aliphatic 

12,™ ?r S ' SU . .f. 8Xane ' hef>,ane ° f pBtr0,0Um ether ' aroma,ic nyd'ocarbons. such as benzene, toluene or 
2£E". ha, ° 9 | e hydrocarbons, such as methylene chloride, chloroform, carbon tetrachloride or dichloroethane- 
alcohols, such as methanol, ethanol. propanol or butanol; esters, such as ethyl acetate, propyl acetate, butyl acetate 

^LLrT^H Carb0Xy ' iC aCidS> SUCh 38 aCS,fc ^ ° { PrOpi0nfc 3Cid; ° r a m * ure - ■» twot morl of 
these solvent Of these, we prefer the halogenated hydrocarbons (parlicularty methylene chloride, chloroform dichlo- 
roethane) or the carboxylic acids, (particularly acetic acid). "-n. remo- 

te thriLo^Ii 0 "^ ,9ke Pte l B ^ ^ fa " 9e °' tem P eraturas - ™« *» precise reaction temperature is not critical 
to the invent™. The preferred react.on temperature will depend upon such factors as the nature of the solvent and 

offroTS^ 

rtllTn^ . 8 Pr8,erably ' r0m ° ° ,0 100<C - 7,18 ,ime ret » uired tor *e reaction may also vary widely, 

dependmg on many factors, notably the reaction temperature and the nature of the reagents and solvent employed 
However, proved that the reaction is effected under the preferred conditions outlined above, a period oS 10 
rnmules to 10 hours, more preferably from 30 minutes to 5 hours, will usually suffice 
, ^T!'' a !L d ,he ab ° Ve reacti0ns • ft is possible to use a expound in which f¥ represents a phenyl group 

as desenbed above The react.cn can be carried out as described above, bul the amount of oxidising agenTis from 
0.8 to 1 .2 equivalents per equivalent of the alkylthio compound. 

BIOLOGICAL ACTIVITY 

« JS 8 1,2 " dipheny o Pyr , r0le derivatives and Pharmacologically acceptable salts thereof of the present invention act 
S 9 TT t ,nhibitin9 agen,s and/or as ^^mmatory cytokine production suppressing agents, and 
are thus effect™ for the prophylaxis and therapy of diseases mediated by cyclooxygenase-2 and/or inflammatory 

T^Z,*: 1 T""' abi% 10 "** the Pr0dUC,ton * «-**hnJ?id to inhibit Z££ZS 
2£2 ^ll^F^ S6rVe 38 ana '9 esics ' as anti-inflammatory agents, as antipyretics and/or as an.i- 
a lerg.c agents. In addrtion, the compounds of the present invention can be used for the treatment or prophylaxis of 
d*ease^ 

These types of analgesics, antiinflammatory agents and/or antipyretics exhibit effects not only on inflammatory dis^ 

arttm^^ n rt 'hT X,a • and edema - bUt alSO ° n ChroniC "tanmatay diseases, such as chron* rheumatoid 
? ° S,eoa ^ hn,,s ' a,,er9lc '""ammatory diseases, asthma, sepsis, psoriasis, various autoimmune diseases. 

rE h " ^ , ma = S ' jUVeni, ° ° nset diabeteS ' autoim ™"° int^'i"al diseases (such as ulcerative colitis 
Crohn s disease), viral infection, tumors and glomerulonephritis. 

The biological activity of the compounds of the present invention is illustrated by the following Experiments. 
EXPERIMENT 1 



S^fj^S 3 ^ Snmina ' VeSte ' e MiC ™°™* ^ VM > a " d R «™"™"' 

In orderto prepare cyclooxygenase-1 (COX-1) microsomes, ram seminal vesicles were homogenised by a blender 
Toprepare eye boxy genase-2 (COX-2) microsomes, an expression vector which contains the hurnan COX-2 gene was 
introduced into COS cells. The celte were homogenised by sonica.ion aner 66 hours cuKivation. Microsomes we^ 
prepared in accordance with conventional methods. 

Enzyme activity was assayed as follows. 

The assay mixture contained 10 pi of COX-1 or COX-2 microsomes (5 to 15 pg). 2 pi of sample dissolved in 
dimethyl su.phox.de. 50 p. of 200 mM Trie (pH 7.6). 10 p. of 20 mM reduced gluta.hto^e Up. of 10 i epinepht 

S2f t T preincuba,ion at 37 ° C f0f 15 ™«°s- « MJ of 10 pM arachidonic acid (dissolved 

in e hanol) were then added to the mixture (final volume of 100 pi) and allowed to react at 37'C for 30 minutes The 
final dimethyl sulphoxide and ethanol concentrations were 2% and 2.5%, respectively. To the reaction mixture were 
men added 1 5 p. of pooled 0.2 M HC. t stop the reaction, and the mixlure^s cooled at 4'C forces S3 
of a 0.2 M aqueous solution of sodium hydroxid w re then added to the reaction mixture t neutralise the pH The 
amount of PGE 2 in the reaction mixture was measur d using a commercially available ELISA kit (Cayman). IC^, was 
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Smp^S. ,f0m re9reSSi °" de,emiined ^ inHibi,ton ra ' eS °' PGEa ,0rma,i0n conc ntra,tons - the 

The results are shown in Table 3. 



Table 3 



HAompic 
No. 


iiuuDitory bitect on 
COX-lflC^foM)] 


Inhibitory Effect on 
COX-2[IC 50 0iM)] 


Selectivity 
(COX-l/COX-2) 


20 


85 


0.023 


3696 


38 


>100 


0.023 


>4348 


52 


>100 


0.016 


>6250 


56 


>100 


0.018 


>5556 


58 


6.3 


0.019 


332 


62 


1.5 


0.0097 


153 


65 


13 


0.015 


867 


73 


3.0 


0.025 


120 


80 


25 


0.011 


2273 


103 


3.7 


0.01 


370 
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Table 3 fcmit) 



Example 
No. 


Inhibitory Effect on 
COX-lflCsoGiM)] 


Inhibitory Effect on 
COX-2[IC 50 (nM)] 


Selectivity 
(COX-l/COX-2) 


108 


6.0 


<0.01 


>600 


109 


3.8 


0.023 


16S 


A 


>100 


>100 





menfe^bm " ^* y '- 2 ' pheny, - 1 -< 4 - 8U, P hamo y | P hen y | )Py^« which is disclosed in DE patent No.1938904. 
nase"2 ,6St ' ** COmp ° Und °' ,he present inven,ion exhibited excellen » effects selective for cyclooxyge- 

EXPERIMENT 2 

Inhibitory Effect on Cytokine Production in Hu m an Peripheral Monocytes fin Vitm Tast) 

(1 ) Peripheral blood was collected from heaflhy human volunteers in the presence of heparin. After mixing it with 
an equal volume of phosphate-buffered saline (PBS. Nissui Pharmaceutical), the mixture was byereTZ fS 
S™"^ Pharmacia ) at,he ^o<2:1 a ndcentrifugedat520xg a i25'Cfor20minutes.Aftercentrifugation 

^ monocytes were washed once with the same medium, placed in a plastic Petri dish, pre-treated 
wrth human plasma and incubated for 2 hours in the presence of 5% CC* to cause them to adhere to the dish 
After incubaton the Petn dish was washed twice with PBS to remove the nonadherent cells. Thereafter PBS 

?£22 TSfZ 0 ** E ° TA 3dded t0 the P6,ri di8h and the dish *~ altowad to « 

n rpu i S The monocytes were r ^° vef ed ,rom the dis h by pipetting. The cells were finally suspended 

in RPM1 1640 at a concentration of 1.25 x10 s cells/ml. 

(2) Culture of Human Monocytes 

tin*.!.!? * r'. Uli ° n ?V„ he 'f , , compound and 40 M> of ^Polysaccharide (LPS; E. coli, 0.26:B6, Difco), adjusted to a 

S hoT s Tn" h ° n ^1 3dded ,0 320 P ' °' Ce " SUSpensk3n - The resulti "9 m * ura ™* *en cultured for 
20 hours ,n the presence of 5% CO, and the supernatant was removed at the end of cultivation to assay IL-1p and 

™ " f compound was dissolved in dimethyl sulphoxide and diluted by a factor of 100 with PCS to reach 10 
times the final concentration (the final concentrations of dimethyl sulphoxide and FCS were 0.1% and 10%, respec- 
ts) Measurement of Cytokine in the Supernatant Medium 

medium by a actor of 15 or 30 wrth the ELISA buffer. The amount of TNFo was similarly measured by a ELISA kit 
(Genzyme) after diluting the supernatant by a factor of 2. 

t e ,t ™«?° r-rl C3lCU,a i ed fr ° m fe9ression ,ine by the inhibition rates and the concentrations of the 

test compound. The results are summarised in Tables 4 and 5. 

(IL-1Md TNFa) pr C oducZ, d " ***** mW ' MOtV Ms °" i " flammato 'y <*°*™ 



59 



EP 0 799 823 A1 



Table 4 



Example No. 


Inhibition of IL-1p production (%) Dose: 10 u.M 


7 


42.6 


41 


51.2 


90 


62.2 


A 


24.2 


Table 5 


Example No. 


Inhibition of TNFa production {%) Dose: 10 uM 


49 


40.9 


54 


54.7 


68 


42.6 


81 


46.1 


105 


41.8 


123 


43.6 


A 


13.9 



25 

EXPERIMENT 3 

Analgesic effect on yeast- inflamed pain in rats (Randall-Selitto method) (In Vivo Test) 
30 (1) Test Compound 

The compound was suspended in 0.5% tragacanth and administered orally at a volume of 5 ml/kg. The control 
group was administered with 0.5% tragacanth only as a vehicle. 

35 (2) Animals 

Wistar-lmamichi rats (males, 5 week old, body weights: 80-100 g) were used in this test. 
(3) Test Method 

40 

The test was conducted in accordance with the method of Winter and Flataker [J. Pharmacol. Exp. Ther. 150 , 
165-171, (1965)], which is a modification of the original method of Randall and Selitto [Arch. Int. Pharmacodyn. Ther. 
HL 405-419, (1957)]. The rats were fasted for 16 hours prior to use. Inflammation was induced by subcutaneous 
injection of 0. 1 ml of a suspension of 20% beer yeast (Sigma) into the right hind footpad of the animal. After 4.5 hours, 
45 increasing pressure was applied to the inflamed footpad at a constant speed using an Analgesy meter (Trade mark) 
(Ugo-Basile Co.). The pressure at which the animal exhibited a squeaking reaction was measured and considered to 
be a pain threshold (units: g). To those rats that exhibited a pain threshold of less than 200 g (mean: 60 to 1 20 g), the 
compounds were immediately administered orally and pain threshold values were measured 0.5, 1 and 2 hours after 
administration. 

5a First the average of pain threshold values at each time point (0.5, 1 , and 2 hr) was calculated in a control group. 

If a pain threshold value exceeded 2 times the control average value at the same time point even once in the drug- 
treated groups, then the animal was considered to indicate efficacy. Efficacy rates of the drug were estimated by the 
evaluation method of Blake [J. Pharm. Pharme. 19, 367-373, (1967)]. The results are shown in Table 6. 

55 
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Table 6 

Analgesic effect on yeast-inflamed pain in r ^ ts fRanrialURHitto methnri) 



Example 
No. 


Efficacy Rate 

(No. of animals in which drug was effective/No. of animals used in test) 

uose. 12.5 mg/kg 


7 


5/5 


18 


5/5 


19 


5/5 


52 


5/5 


62 


5/5 


65 


5/5 


66 


5/5 


67 


5/5 


69 


5/5 


71 


5/5 


77 


5/5 


78 


5/5 


79 


5/5 
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Table 6 fcont 1 



5 


example 


Efficacy Rate ! 




No. 


(No. of animals in which drag was effective/No. of animals used in test) 

Dose* 12 5 me/ko 


10 


82 


5/5 




83 


5/5 


15 








84 


5/5 


20 


85 


5/5 




86 


5/5 


25 


87 


5/5 


30 


88 


5/5 




97 


5/5 j 




100 


5/5 


35 








101 


5/5 


40 


129 


5/5 




130 


5/5 


45 


A 


1/5 



s ° EXPERIMENT 4 



55 



Carraqeena n-induced Paw Edema Test (In Vivo Test! 



The same test compounds were subjected to the test as those in the Randall-Selitto test of Experiment 3 Wistar- 
Imamichi rats (males, 6 week old, body weights: 110-120 g) were used in this test 

SL-S!!!! 1 ^* y^ 1 ***'- St SI- C^~^ Soc E *P- Biol. M d. Ill, 544-547, (1962)] was slight ly modified to perform th 
test [Sankyo Annual Research Report 39, 77-111, (1989)]. The rats w re fasted for 16 hours prior to use Inflammatory 
ed ma was induced by the subcutaneous injection of 0.05 ml of a 1% carrageenan (V,scarin 402) solution into the right 
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hind pawof the animal. The t si compounds w r administered orally 30 minutes before injection of carrageenan The 
volume of th right hind foot was measured with a Plethysmometer (Trade mark) (Ugo-Basile Co ) just befor admin- 
istration of the tesl compound and 3 hours aft r injection of carrageenan to determine th edema intensity [(right loot 
volumeafter 3 hours/right foot volume before injection) - 1 j. The inhibition rate (p rcentage) at each dose was calculated 
and is shown in Tabl 7. 



Table 7 

Inhibitory effect on Carraeeenan-inriiirf »d Paw Frien^ ln raft 



Example No. 


Inhibition Rate (%) Dose: 50 mg/kg 


7 


56 


17 


67 


18 


53 


19 


65 
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Table 7 (conO 



5 


Example No. 


Inhibition Rate (°A\ TVkp* SO ma/Vo 


10 




60 




o 


65 


IS 


oz 


55 


20 


64 


60 


67 


64 




69 


55 


25 








73 


72 


30 


75 


57 




76 


56 


35 


"70 


66 






78 


40 








OJ 


70 


45 


84 


66 




85 


73 


SO 


86 


64 


55 


88 


61 
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Table 7 (cent .\ 



s 


Example No. 


Inhibition Rate (%) Dose: SO mg/kg 


10 


90 


64 




96 


60 


1S 


Q7 


63 








20 


yy 


3 / 


25 


inn 


57 






5A 


30 


1 OA 


oy 






fix 
uo 


35 


1 v/o 


JO 


40 


109 


77 


120 


62 


45 


121 


59 




129 


62 


SO 


130 


73 




A 


14 
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EXPERIMENT 5 

Scald-induced Pain Test (In Vivo Test) 

The test was conducted in accordanc with th method of lizuka and Tanaka [Jpn. J. Pharmacol. 70. 697, (1 967)]. 
The test compound was administered in the same manner as in Experiment 3. Male Wistar-lmamichi rats (4-5 week 
old, body weights: approximately 100 g) were used after fasting for 16 hours. The right hind foot of the animal was 
immersed in hot water at 57°C for 6 seconds to induce scald under ether-anesthesia. Two hours later, the scald foot 
of the rat was irritated by immersing in hot water at 40°C for 5 seconds, and the animal was returned to the cage. 

The behaviour of the animal was observed for 30 seconds. Lifting up the scalded foot or licking it without coming 
in contact with the metal cage were considered to be pain responses. Pain response time was determined as the total 
time of the pain response during the 30-second observation period. After selecting only those animals that exhibited 
a favorable pain response two hours after inducing scald, the animals were given a test compound by oral administra- 
tion. Pain response time was again measured 1 and 2 hours after dosing and the mean value was determined. Using 
the mean values, inhibition rates were calculated relative to the control group. 

IDgo was calculated from the regression line determined by the inhibition rates and the doses. 

These results are shown in Table 8. 



Table 8 



Analgesic effect on scald-induced Pain in rats 


Example No. 


IDgo (mg/kg) 


52 


1.1 


67 


1.6 



EXPERIMENT 6 

Antipyretic effect on veast-induced fever (In Vivo Test) 

The method of Roszkowski et aj. [J. Pharmacol. Exp. Ther. 179, 1 14, (1 971 )] was slightly modified to perform the 
test. The test compound was administered in the same manner as in Experiment 3. Male Wistar-lmamichi rats (6 week 
old, body weights: approximately 120 g) were used in the test. Yeast (Brewer's yeast, Sigma) was suspended in phys- 
iological saline to a concentration of 25%, finely crushed in an agate mortar, and injected subcutaneously into the backs 
of the rats under ether-anesthesia at a volume of 2 ml/rat. The rats were fasted after the injection of yeast. On the 
following day (1 9 hours after the yeast injection), a catheter-type thermistor thermometer (Japan Koden, MGA III) was 
inserted approximately 5 cm into the rectum to measure the temperature of the animals. Those animals, which exhibited 
a fever of 1 5°C or more compared to normal animals, were selected, and grouped so that the mean fever temperatures 
of each group were nearly equal. Rectal temperatures were measured 1 and 2 hours after administration of the test 
compound, and fever temperature was calculated by subtracting the normal temperature of healthy animals measured 
simultaneously. Inhibition rate of the group treated with the compound relative to the control group was calculated by 
using the mean value at 1 and 2 hours after dosing. These results are shown in Table 9. 



Table 9 



Antipyretic effect on yeast-induced fever (In Vivo Test) 


Example No. 


Inhibition Rate (%) Dose: 0.4 mg/kg 


52 


82 


67 


78 


84 


64 



EXPERIMENT 7 

Irritative effect on gastric mucosa (In vivo test) 

Experiments were performed according to the method described by Jahn and Adrian [Arzn im.-Forsch. 19, 36, 
(1969)]. Male Wistar rats weighing approximately 120 g were fasted for 16 hours before the experiment. The drugs 
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SS!f^ I \ ' ra,S 35 de8Cribed i0 ^P 8 ™ 8 " 1 3 Three and half hours alter dosing, the animals were 
k led under ether-anesthes* and the stomachs were placed into 1% of formalin. The stomach was op ned by cuning 
a ong the great r curvature and th number and length of lesions were count d under a microscope (6 3 X 10) The 
ulcerogentcrty ,n each animal was assessed according to Hitchens et. al [Pharmacologist 9. 242, (1967)1 Incid nee 
was de.erm.ned as the rate f rats with 4 or more ulcers of more than 0.5 mm .ength, andljD^ (dc*is produchg 

s«se e d in Table" Z *" *° *" bV Pr0bi, (= UnH) ^ ' 8SU « S ™ 



Table 10 



Irritative effect on gastric mucosa 


Example No. 


UDgo (mg/kg) 


65 


>100 [ 


66 


>100 


67 


>100 


69 


>100 


70 


>100 


71 


>100 


76 


>100 


77 


>100 


78 


>100 


79 


>100 


80 


>100 


82 


>100 


84 


>100 


103 


>100 


119 


>100 


121 


>ioo 1 



EXPERIMENTS 



Bone resorption assay fin vitro test) 

Bone resorption assays were performed according to the method of Krtamura et. al. [Bone 14 829-834 (1 993)1 
,n ^ T"' rern ° Ved ff0m 1B " ,0 2 °- da y° ld ICR strain mice were minced with ^is^ors and sTTrred for 30 seconds 
lll C T e T (D ; MEM COn,ainin9 1 ° % FCS) - Th8 ceN sus P ension st °* ^ 2 minutei and h^ result 
ZZT r f U9 ? d * 8 T °° • Pm <0r 3 minU,eS t0 ° btain 3 Preci " itate °' ""'^tionated bone cells invoking 
S«T^^ M t 8 resuspended in the medium was incubated in the presence of 5 I 
chta J:. ° m 8 5% COz ' nCUbat0r ,0r 6 A " 8r mutation, the cells were harvesled with trypsin- 

D T s r h r e r themedium ' adj '^ 

plates, each well conta.n.ng an ivory s.ice (6 mm diameter, 0.15 mm thickness). The slices were incubated in the 
presence of test compounds dissofved in dimethyl sulphoxide at 37'C in a 5% CO a incubator for 2 days. After scraping 
off the cells, the slices were treated with acid-hematoxilin for 10 minutes to stain pits formed and washed with wate? 

wa! Z£l COU ? tSd "??' 3 ' i9ht mk:f0SC0Pe "* the inhibi,0fy aC,iVfty ,h8 °" P" f °™«°" 

srsssr va,ue - ,n ,his as ** me °° mpound of me presem invention -**- 
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EXPERIMENT 9 

Effects on bone toss in ovariectomized rats fin vivo t st) 

5 Eight week-old female Spragu -Dawley rats were purchased and ovariectomy was performed at 9 weeks of age. 

After surgery the animals received daily oral administration of the test compound suspended in 0.5%tragacanth at a 
volume of 2 ml / kg for 2 weeks. On the day following the last administration, the animals were euthanized and the 
bilateral femurs were removed to measure bone mineral density by a bone mineral analyser using X ray. For compar- 
ison, sham-operated (Sham) and ovariectomized (OVX) rats received only 0.5% tragacanth and underwent the same 

io measurement as the treatment group. Data will be expressed as means ± S.E.M (standard error of means). In this 
experiment, the compounds of the present invention exhibited excellent inhibition on the decrease in bone mineral 
density by OVX. 

EXPERIMENT 10 

15 

Inhibitory effect on LTB* production from human peripheral monocytes (In vitro test) 

(1) Isolation of human peripheral monocytes 

20 The isolation of monocytes was carried out as described in Experiment 2-(1). 

(2) Culture of human monocytes 

The cell culture was carried out as described in Experiment 2-(2). 

25 

(3) Measurement of LTB4 content in the medium of monocytes culture. 

The supernatant of the culture medium after incubation was subjected to the ELISA assay (Cayman). ICgo values 
were calculated by the least square method from the regression line determined by the inhibition rates and the doses. 
30 The results are shown in Table 11. 



Table 11 



Inhibitory effect on LTB 4 production from human peripheral monocytes 


Example No. 


ICso QiM) 1 


78 


0.31 



As can be seen from the above experiments, the compounds of the present invention have excellent analgesic, 
anti-inflammatory and anti-pyretic activities and also reduce the resorption of bone. They can, therefore be used in 
human and animal therapy. 

The 1 ,2-diphenylpyrrole derivatives of the present invention can be administered in any conventional form, for 
example in the form of tablets, capsules, granules, powders or syrups, or they may be administered parenterally by 
injection, or as suppositories, ointments, etc. These pharmaceutical formulations can be prepared by mixing the com- 
pounds of the present invention with conventional additives, such as ordinary excipients, binders, disintegrating agents, 
lubricants, stabilisers, corrigents using known methods. 

The dose of the compound of the present invention varies depending on the condition, age and body weight of the 
patient, as well as upon the administration route, the type of disease, and other factors, but the compounds of the 
present invention can usually be administered in a daily dose of from 0.01 to 50 mg/kg body weight, preferably from 
0. 1 to 1 0 mg/kg, in the case of adult, either as a single dose or as divided doses. 

The preparation of compounds of the present invention is further illustrated by the following non-limiting Examples. 
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EXAMPLE 1 

H4-M thoxyphenvl)-2-r4- methvlsulDhonvlphenvnDvrrole (Compound No. 1-33) 

1 (i) 4-Meth oxv-N-f4-fnethylsulphonvlbenzvlldene)anilin 

1 .00 g (5^4 mmol) of 4-methylsulphonylbenzaldehyde and 0.67 g (5.4 mmol) of 4-methoxyaniline were dissolved 
in 15 ml of ethanol, and the solution was heated under reflux for I hour. At the end of this time, the reactbn solution 
was cooled to room temperature, and the crystals which precipitated were collected by filtration and washed with 
ethanol, to give 1 .48 g (yield 95 %) of the title compound as slightly yellow prismatic crystals 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 



6.57 (1H. singlet); 
8. 11 -8.01 (4H, multiplet); 
'$ 7.33 - 7.26 (2H, multiplet); 

6.99 - 6.93 (2H, multiplet); 
3.85 (3H. singlet); 
3.09 (3H. singlet). 



1 (ii) a-(4'Methoxvanilino )-g-f4-methvlsulDhonvlphenvl)acetonitrile 

1 .48 g (5. 1 mmol) of 4-methoxy.N-(4-methylsulphonylbenzylidene)aniline [prepared as described in step (i) abovel 
were suspended in 1 5 ml of anhydrous tetrahydrof uran. and 0.80 ml (6.0 mmol) of 95% trimethylsilyl cyanide and 0 85 
g (6.0 mmol) of zinc chloride were added to the resulting suspension at 0°C, whilst stirring. The temperature of the 
reaction mixture was then allowed to return to room temperature, and the mixture was stirred overnight At the end of 
this time water was added and the mixture was extracted with ethyl acetate. The organic extract was washed with 
water and dried over anhydrous sodium sulphate, after which it was concentrated by evaporation under reduced pres- 
sure and the crystals which precipitated were collected by filtration, to give 1 .05 g (yield 65%) of the title compound as 
a slightly yellow powder. v 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 6 ppm: 



8.04 (1H, doublet, J = 8Hz); 
7.84 (2H, doublet, J = 8 Hz); 
6.84 (4H, singlet); 
& 6.45 (1 H, doublet, J = 1 0 Hz); 

6.10 (1H, doublet, J =10 Hz); 
367 (3H, singlet); 
3.25 (3H, singlet). 



40 



1 (iii) 1 -f4-MethoxY phenvn-2-f4-methvlsulDhonvlphenvnpvrrole 

1 .00 g (3.2 mmol) of a-(4-methoxyanilino)-a-(4-methylsulphonylphenyl)-acetonitrile [prepared as described in step 
(ii) above] was suspended in 1 5 ml of anhydrous tetrahydrof uran, and 0.24 ml (3.5 mmol) of acrolein was added to the 
resulting suspension. 3.2 ml (3.2 mmol) of a 1 .0 M solution of lithium bis(trimethylsilyl)amide in tetrahydrofuran were 
hen added dropwise to the mixture at *0'C to S5'C. whilst stirring. The mixture was stirred at the same temperature 
for 1 hour, and then the temperature of the mixture was allowed to return to room temperature, and the mixture was 
stirred for a further 1 .5 hours. At the end of this time, a saturated aqueous solution of ammonium chloride was added 
to the react.on solution and the mixture was extracted with ethyl acetate. The organic extract was washed with water 
and dried over anhydrous sodium sulphate. The solvent was then removed by distillation under reduced pressure and 
the residue was heated at 200'C for 1 hour. It was then applied to a silica gel chromatography column, and eluted with 
a : 9 by volume mixture of hexane and methylene chloride, to give 0.32 g (yield 31 %) of the title compound as a pale 
yellow powder, melting at 1 48 - 1 49°C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 6 ppm: 

55 7.74 (2H, doublet, J = 8 Hz); 

7.27 (2H, doubl t, J = 8 Hz); 
7.13-7.07 (2H, multiplet); 
6.95 - 6.85 (3H, multiplet); 



45 



50 



69 



EP 0 799 823 A1 

6.58- 6.57 (1H, multiplet); 
6.39- 6.36 (1H, muftiplet); 
3.84 (3H. singlet); 

3.04 (3H. singlet). 

EXAMPLE 2 

1-(4-Chiorophenvl>-2-f4 -fnethvlsutDhonvlphenvnpyrroie (Compound No. 1-35) 

Following a procedure similar to that described in the three stages ot Examples 1(i), 1(ii) and 1(iii), but using 
4-chloroaniline as a starting material instead of 4-methoxyaniline, the title compound was obtained as a pale yellow 
powder, melting at 1 84 - 1 88°C. The yield of the compound (pale yellow prismatic crystals) in the first stage was 94%, 
that in the second stage (white powder) was 93%, and that in the third stage was 42%. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 5 ppm: 

7.78 (2H, doublet, J = 8 Hz); 
7.37 - 7.26 (4H, multiplet); 
7.13-7.09 (2H, multiplet); 
6.97 (1H, singlet); 
6.58 - 6.57 (1H, multiplet); 
6.42 -6.39 (tH, muftiplet); 

3.05 (3H, singlet). 

EXAMPLE 3 

H4-Tfifluoromethvl P henv»V2-(4-meth vlsulphonvlPhenvnpvrrole fCompound No. 1-45) 

Following a procedure similar to that described in the three stages of Examples 1{i), 1(ii) and 1(iii), but using 
4-trifluoromethylaniline as a starling material instead of 4-methoxyaniline, the title compound was obtained as a white 
powder, melting at 1 87 - 1 90°e. The. yiefd of the compound (pale yellow prismatic crystals) in the first stage was 64%, 
that in the second stage (white powder) was 95%, and that in the third stage was 47%. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.80 (2H, doublet, J = 8 Hz); 
7.64 (2H, doublet, J = 8 Hz); 
7.28 (4H, doublet, J = 10 Hz); 
7.02 (1H. singlet); 
6.61 -6.60(1 H, multiplet); 
6.46- 6.43 (1H, multiplet); 

3.06 (3H. singlet). 

EXAMPLE 4 

H4-Trifluoromethoxvph envtV-244-methv»sulphonvlphenvhpvrfole (Compound No. 1-46) 

Following a procedure similar to that described in the three stages of Examples 1(i), 1(ii) and 1(iii), but using 
4-trifiuoromethoxyaniline as a starting material instead of 4-methoxyaniline, the title compound was obtained as a white 
powder, melting at 1 50 - 1 52°C. The yield of the compound (pale yellow prismatic crystals) in the first stage was 59%, 
that in the second stage (white powder) was 97%, and that in the third stage was 52%. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.78 (2H, doublet, J = 8 Hz); 
7.29- 7.18 (6H, multiple!); 
6.98 (1H, singlet); 
6.59- 6.58 (1H, multiplet); 
6.43-6.41 (1H, multiple!); 
3.05 (3H, singlet). 
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EXAMPLE S 

H3-Chloro4-nuorophenvl>>2-(4-m thvls ulphonvtoh nvllpyrrole (Compound No. 1-39) 

Following a procedur similar to that described in the thr e stages of Examples 1(h) and 1(iii) but using 
3-chloro-4-f!uoroaniline as a starting material instead of 4-methoxyaniline. the title compound was obtained as a pale 
yellow powder, melting at 146 - 149«C. The yield of the compound (white powder) in the first stage was 93% that in 
the second stage (white powder) was 96%, and that in the third stage was 39%. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.80 (2H, doublet, J = 8 Hz); 
7.33 - 6.95 (6H, muttiplet); 

6.57 (1H, doublet, J = 2 Hz), 

6.41 -6.39 (1H, multiplet); 

3.05 (3H, singlet). 

EXAMPLE 6 

1-(3 t 4-Difluofx>phenvlV2-/4-methvtsulo honvlohenYHpyrrole (Compound No. 1-S1) 

Following a procedure similar to that described in the three stages of Examples 1(i), l(ii) and 1(iii) but using 
3,4-difluoroan.line as a starting material instead of 4-methoxyaniline, the title compound was obtained as a pale yellow 
powder, melting at 137 - 139«C. The yield of the compound (pale yellow prismatic crystals) in the first stage was 66% 
that in the second stage (white powder) was 92%, and that in the third stage was 46%. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.80 (2H, doublet, J = 8 Hz); 
7.28 (2H, doublet. J = 8 Hz); 
7.22 - 6.87 (6H, multiplet); 

6.58 - 6.56 (1H, multiplet); 

6.42 - 6.39 (1H, multiplet); 

3.06 (3H, singlet). 

EXAMPLE 7 

H2 f 4>DffluorophenvlV-2-(4 -methvlsulphonylphenvnpvrrole (Compound No. 1-53) 

Following a procedure similar to that described in the three stages of Examples 1(i). 1(H) and 1(iii) but using 
2,4<lifluoroaniline as a starting material instead of 4-methoxyaniline, the title compound was obtained as a white pow- 
der, melting at 122 - 125°C. The yield of the compound (white powder) in the first stage was 79%, that in the second 
stage (white powder) was 97%, and that in the third stage was 10%. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCIJ 5 ppm: 

7.77 (2H, doublet, J = 8 Hz); 
7.30 -7.19 (3H, multiplet); 
6.95 - 6.89 (3H, multiplet); 
6.60- 6.59 (1H, multiplet); 
6.45- 6.42 (1H, multiplet); 
3.04 (3H, singlet). 

EXAMPLE 8 

H3,4>DimethytphenvlV2>(4- methvlsulphony|phenvnpvrrole (Compound No. 1-SS) 

Following a procedure similar to that described in the three stages of Examples 1(i), 1(ii) and 1(iii) but using 
3,4-dimethylaniline as a starting material instead of 4-methoxyaniline, the titl compound was obtained as a white 
powder, meltingat 134- 137°C.Th yi Id of the compound (yellow prismatic crystals) in the first stagewas95% that 
in the second stage (white powder) was 96%, and that in the third stage was 23%. 
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Nuclear Magnetic Resonance Sp ctrum (270 MHz, CDCI 3 ) 6 ppm: 

7.74 (2H, doublet, J = 8 Hz); 
7 29 (2H, d ublet, J = 8 Hz);' 
7.10- 6.82 (4H, multiplet); 
6.57- 6.55 (1H, multiplet); 
6.38-6.36 (1H, multiplet); 
3.03 (3H, singlet); 
2.29 (3H, singlet); 
2.24 (3H, singlet). 

EXAMPLE 9 



15 



20 



25 



30 



35 



40 



45 



powder, meltingat 112- 114>C. The yield of t^m^u^^S *! f com P^nd was obtained as a pale yellow 
stage (wh,e powder) was 98%,^ 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: °" 

7.74 (2H, doublet, J = 8 Hz) 
7.28 (2H, doublet, J = 9 Hz) 
7.16 (2H. doublet, J = 8 Hz) 
7.05 (2H, doublet, J = 8 Hz) 
6.97 (1H. multiplet); 
6.57- 6.56 (1H, multiplet); 
6.39- 6.37 (1H, multiplet); 
3.03 (3H, singlet); 
2.39 (3H, singlet). 



EXAMPLE 1Q 
H3,4-DlchloroDhen\ 



aund No. 1-S 



50 



powder, melting at 139 - 142*C The i ttte C ° mp ° Und ^ obtained as a ^hite 

stage (wh*e polder) was 93% ^ 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 8 ppm: ° 

7.83 (2H, doublet, J = 8 Hz); 
7.43 - 7.26 (4H, multiplet); 
6.96-6.91 (4H, multiplet); 
6.58 - 6.57 (1H, multiplet); 
6.43-6.41 (1H, multiplet); 
3.06 (3H t singlet). 

EXAMPLE 11 



55 



pate ytf» pow*,. mellino « 172 - 1 7? c ?h. W ** "" 8 ""V""* «a* <*BlnM as a 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 
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7.77 (2H, doublet, J = 9 Hz); 
7.31 (2H, doublet, J = 9 Hz); 
6.93 (1H, singlet); 

6.78 (1H. doublet. J = 8 Hz); 
6.66 (2H, doublet. J = 8 Hz); 
6.55 (1H. singlet); 

6.37- 6.35 (1H, multiplet); 
6.03 (2H. singlet); 
3.05 (3H. singlet). 



EXAMPLE 12 



1-(4-MethoxYphenYl)^methvl^^ ^Compound No. 1.3d) 

tit.* ™ n9 H 3 Pr0C M ^ ! imilaf l ° th3t deSCribed in Examp,e but usln 9 methacrolein instead of acrolein the 
trtle compound was obtained as a pale yellow powder (yield 21%), melting at 154 - 160»C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.72 (2H. doublet. J = 8 Hz); 
7.25 (2H. doublet, J = 8 Hz); 
7.09 - 7.03 (2H, multiplet); 
6.89-6.84 (2H, multiplet); 

6.73 (1H, singlet); 

6.41 (1H, doublet, J = 2 Hz); 
3.83 (3H, singlet); 
3.03 (3H. singlet); 
2.18 (3H, singlet). 



EXAMPLE 13 



2-(4-FluorophenvlVH4-sulphamovlDh envnpvrrole (Compound No. 2-62) 
1 3fi) N-f4-Fluorobenzvlid eneV4-su[ohamovlaniline 

Following a procedure similar to that described in Example 1 (i), but using 4-f!uorobenzaldehyde and 4-sulphamov 
tannine as starting materials, the title compound was obtained as a white powder (yield 63%) su 'P^moy 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated acetone) 6 ppm: 

8.64 (1H, singlet); 
8.12-8.03 (2H, multiplet); 
7.93 (2H, doublet, J = 9 Hz); 
7.40 - 7.28 (4H, multiplet); 
6.57 (2H, singlet). 



,1 3(ii) «-f4-Fluorophenvn-a- f4-sulphamoylanilino)acetonitrilft 

Lnninfr 0 ^ 9 3 S J rnilar ! ° deSCribGd in Examp,e but usbl 9 N-(4-fluorobenzylidene)-4.sulphamoy- 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 



7.75 (2H, doublet, J = 9 Hz); 
7.66-7.55 (2H, multiplet); 
7.20- 7.10 (2H, multiplet); 
6.81 (2H, doublet, J = 9 Hz); 
6.71 (1H, doublet, J = 8 Hz); 
6.35 (2H, singlet); 
5.61 (1H, doublet, J = 8 Hz). 
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1 3(iii) 2-f4-Fluorophenvn-1 -(4-sulDhamoylphenvnDvrrolQ 



^2^TT T ePafed T d6SCribGd * St6P 00 ^ and acr ° ,ein as startln 9 catenate the Utle compoui 
was obtain d as a brown powder (yield 11%), melting at 198 - 199°C wompouna 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 8 ppm: 

7.88 (2H, doublet, J = 9 Hz); 
7.26 (2H, doublet, J = 9 Hz); 
7.14-7.04 (2H, multiplet); 
7.00- 6.90 (3H, multiplet); 
6.95 - 6.87 (2H, multiplet); 
4.87 (2H, singlet). 

Mass spectrum (El) m/z: 316 [M + ]. 

EXAMPLE 14 

2-(4-RuorophenYlV3-methvU1-f4> S u»Dh fl m Q Yl p henvnpvrrolefCompound No 2-64) 

tha m^Z g 3 P H r0CedU K. Simi l ar t0 ^ deSCnbed ln Examp,e 13(iii) - but usin 9 crotonaldehyde instead of acrolein 
the title compound was obtained as a white powder (yield 19%), melting at 187 - 188°C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 6 ppm: 

7.81 (2H, doublet, J = 9 Hz); 
7.15 (2H, doublet, J = 9 Hz); 
7.10-6.95 (2H, multiplet); 
6.90 (2H, doublet, J = 3 Hz); 
6.29 (2H, doublet, J = 3 Hz); 
4.78 (2H, singlet); 
2.14 (3H, singlet). 

Mass spectrum (El) m/z: 330 [M + J. 

EXAMPLE 15 

2^^FluorophenylH-methvl-W4-sulDh a m QY » p henvh P vrrote (Compound No 2-63) 

HH. n F n°ri in9 H a Pr<X T re Slmi ' ar tQ th3t dSSCrlbed ln Examp,e 13 < n * but usjn 9 ^acrolein instead of acrolein the 
trtle compound was obtained as a pale yellow powder (yield 24%), melting at 168 - 170»C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 8 ppm: 

7.85 (2H, doublet, J= 9 Hz); 
7.21 (2H, doublet, J = 9 Hz); 
7.12-7.03 (2H, multiplet); 
7.00 - 6.89 (2H, multiplet); 
6.74 (1H, singlet); 
6.27 (1H, singlet); 
4.82 (2H, singlet); 
2.18 (3H, singlet). 

Mass spectrum (El) m/z: 330 [M+]. 
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EXAMPLE 16 

2^Meth Y lphenyl)-1-f4-sutpham vloh nvhp Y rrn i (Compound Nn 

,1 6(i) N-(4-Methv(benzYli dene)^sulphamovlannine 

lanii ne as starting materials, the title compound was obtained as a white powder (yield 91%) 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 6 ppm: 

8.60 (1H, singlet); 
7.90 - 7.81 (4H, multiplet); 
7.42-7.32 (4H, multiplet); 
2.40 (3H, singlet). 

16fii)a>(4>MethvlohenYl)-«-f4-suloham 0 yl a nilino)acetonrtril fi 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.70 (2H, doublet, J = 9 Hz); 
7.48 (2H, doublet, J = 9 Hz); 
7.26 (2H t doublet, J = 9 Hz); 
6.68 (1H, doublet, J = 8 Hz); 
6.84 (2H, doublet, J = 9 Hz); 
6.72 (2H, singlet); 
5.67 (1H, doublet, J = 8 Hz); 
2.38 (3H, singlet). 

1 6(iii) 2-(4-Methvtahenvh-l -f4 -su| P hamovlnh»nyi) pyrrr,. Q 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.87 (2H, doublet, J = 9 Hz); 
7.28 (2H, doublet, J = 9 Hz); 
7.09 - 6.98 (4H, multiplet); 
6.96- 6.93 (1H, multiplet); 
6.44 - 6.38 (2H, multiplet); 
4.81 (2H, singlet); 
2.33 (3H, singlet). 

Mass spectrum (El) m/z: 313 [(M+H)+]. 
EXAMPLE 17 

3-Meth Y >-2-f4-me^^ Nn 9M] 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.79 (2H, doublet, J = 9 Hz); 
7.16(2H,doubl t, J = 9Hz); 
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7.09 (2H, doublet, J = 9 Hz); 
6.97 (2H, doublet, J = 9 Hz); 
6.89 (1H, doublet, J = 3 Hz); 
6.28 (1H, doublet, J = 3 Hz); 

4.83 (2H. singlet); 
2.34 (3H, singlet); 
2.15 (3H, singlet). 

Mass spectrum (El) m/z: 326 [M+J. 

EXAMPLE 18 

4-Methvl-2^4-methv»phe nvlVW4-sulDhamovlphenvl)pyrrole (Compound No. 2-891 

Following a procedure similar to that described in Example 16(iii), but using methacrolein instead of acrolein as 
starting materials, the title compound was obtained as a pale brown powder (yield 5%), melting at 175 - 176°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.84 (2H, doublet, J = 9 Hz); 
7.23 (2H, doublet, J = 9 Hz); 
7.08-6.97 (4H, multiplet); 

6.73 (1 H, doublet, J = 2 Hz); 
6.27 (1H, doublet, J = 2 Hz); 
4.79 (2H, singlet); 

2.32 (2H, singlet); 
2.18 (2H, singlet). 

EXAMPLE 19 

H4-FluorophenvlV2-f4- sulphamovlphenvnpvrrole (Compound No. 1-73) 

1 9(i) 4-Fluoro-N-(4-sulphamoylbenzvlidene)aniline 

Following a procedure similar to that described in Example 1(i), but using 4-sulphamoylbenzaldehyde and 4-fluor- 
oaniline as starting materials, the title compound was obtained as white prismatic crystals (yield 25%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 6 ppm: 

8.74 (1H, singlet); 

8.11 (2H, doublet, J = 8 Hz); 
7.96 (2H, doublet, J = 8 Hz); 
7.50 (2H, singlet); 

7.43 - 7.25 (4H, multiplet). 

1 9(ii) a^4- Fluoroanilino)-a-(4-sulohamovlphenvl)acetonitrile 

Following a procedure similar to that described in Example 1(ii), but using 4-fluoro-N-(4-sulphamoylbenzylidene) 
aniline [prepared as described in step (i) abovej and trimethylsilyl cyanide as starting materials, the title compound 
was obtained as a slightly yellow powder (yield 83%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 6 ppm: 

7.93 (2H, doublet, J = 8 Hz); 
7.76 (2H, doublet, J = 8 Hz); 
7.45 (2H, singlet); 
7.05 (2H, triplet, J = 9 Hz); 
6.73 - 6.85 (3H, multiplet); 

6.12 (1H, doublet, J =10 Hz). 

Mass spectrum (El) m/z: 279 [M*J. 
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1 9(iii) 1 -(4-Fluorophenvl)-2-(4-sulDhamovlphenvnpvrrole 

Following a procedure similar to that described in Example 1(iii), but using a-(4-fluoroanilino)-a-(4-sulphamoyl- 
phenyl)acetonitrile [prepared as described in step (ii) above] and acrolein as starting materials, the title compound was 
obtain d as a whit powder (yield 48%), melting at 160 - 161°C. 

Nuclear Magnetic Resonanc Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 6 ppm: 

7.67 (2H, doublet, J = 8 Hz); 

7.32-7.22 (8H, multiplet); 

7.14 (1H, triplet, J = 2 Hz); 

6.59 (1 H, doublet of doublets, J = 4 & 2 Hz); 

6.36 (1H. triplet, J = 3 Hz). 

Mass spectrum (El) m/z: 316 [M + ]. 

EXAMPLE 20 

1- (4-FtuorophenvlV4-me thy>-2-(4-su>Dhamoytphenvnpyrrole (Compound No. 1-74) 

Following a procedure similar to that described in Example 19(iii), but using methacrolein instead of acrolein, the 
title compound was obtained as a white powder (yield 62%), melting at 1 26 - 1 27°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 8 ppm: 

7.87 (2H, doublet, J = 9 Hz); 
7.39- 7.1 7 (6H, multiplet); 
6.87 (1H, singlet); 
6.53 (1H. singlet); 

4.93 (2H, singlet); 
2.31 (3H, singlet). 

Mass spectrum (El) m/z: 330 [M+], 

EXAMPLE 21 

2- (4-Fluoro P heny»-3-methyl-W4>methvlsulphonvlphenvnpvrrole (Compound No. 2-8) 

21 fi) N-(4-Fluorobenzvlidene>-4-methvtthioaniline 

Following a procedure similar to that described in Example 1(i), but using 4-fluorobenzaldehyde and 4-methylth- 
ioaniline as starting materials, the title compound was obtained as a pale yelbw needle-like crystals (yield 87%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

8.43 (1H, singlet); 

7.94 - 7.86 (2H, multiplet); 
7.33 - 7.27 (2H, multiplet); 
7.21 -7.12(4H, multiplet); 
2.52 (3H, singlet). 

21 (ii) a-(4-Fluorophenvl)-g-(4-methvlthioanilino)acetonitrile 

Following a procedure similar to that described in Example 1(ii), but using N-(4-fluorobenzylidene)-4-methylthio- 
aniline [prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials, the title compound 
was obtained as a pale yellow powder (yield 96%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) S ppm: 

7.63 - 7.54 (2H, multiplet); 
7.27 (2H, doublet, J = 9 Hz); 
7.21 -7.12(2H, multiplet); 
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6.73 (2H, doublet, J = 9 Hz); 
5.40 (1H, doublet, J = 9 Hz); 
4.01 (1H, doublet, J = 9 Hz); 
2.45 (3H, singlet). 



21 (iii) 2-(4-Fluorophenvn- 3-methvl- 1 -f4-methylsulDhonvtphenvhovrrole 

A solution of 2.00 g (7.3 mmol) of a-(4-fluorophenyl)-a.(4-methylthioanilino)acetonitrile [prepared as described in 
step (ii) above] in 1 5 ml of tetrahydrof uran was cooled to -78°C under a stream of nitrogen, and 0.67 ml (8 1 mmol) of 
crotonaldehyde was added to the resulting solution. 8. 1 0 ml (8. 1 mmol) of a 1 .0 M solution of lithium bis(trimethylsilyl) 
amide were then added dropwise to the mixture, and the resulting mixture was stirred at -78°C, after which the mixture 
was stirred overnight whilst allowing its temperature to rise naturally. The tetrahydrofuran was then removed by distil- 
lation under reduced pressure, and ethyl acetate was added to the residue. The resulting mixture was washed with a 
saturated aqueous solution of ammonium chloride, with water and with a saturated aqueous solution of sodium chloride 
in that order The organic layer was separated and dried over anhydrous magnesium sulphate, and the solvent was 
then removed by distillation under reduced pressure. The resulting residue was dissolved in 20 ml of dichloroethane, 
and 3.98 g (1 6.2 mmol) of 70% m-chloroperbenzoic acid were added to the resulting solution in several portions whilst 
ice-cooling. The mixture was then stirred, whilst ice-cooling for 30 minutes. At the end of this time, the reaction mixture 
was diluted with methylene chloride and then washed with a 10% w/v aqueous solution of sodium thiosulphate and 
with a saturated aqueous solution of sodium hydrogencarbonate twice each, in that order. Thereafter, the organic layer 
was separated and dried over anhydrous magnesium sulphate. The solvent was then removed by distillation under 
reduced pressure. The residue was heated at 1 50°C for 2 hours, after which it was applied to a silica gel chromatography 
column and eluted, using a 2 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to give 0 36 g (yield 
15%) of the title compound as a white powder, melting at 157 - 158°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 6 ppm: 

7.83 (2H, doublet, J = 9 Hz); 
7.20 (2H, doublet, J = 9 Hz); 
7.10- 6.95 (4H, multiplet); 
6.91 (1H, doublet, J = 3 Hz); 
6. 30 (1H, doublet, J = 3 Hz); 
3.06 (3H, singlet); 
2.14 (3H, singlet). 



Mass spectrum (El) m/z: 329 [M+]. 



EXAMPLE 22 

2-(4-Fluorcphenvl>-1-r4- methvl3ulDhonvlphenvhDvrrole ( Compound No. 2-31 

Following a procedure similar to that described in Example 21(iii), but using acrolein instead of crotonaldehyde 
the title compound was obtained as a white powder (yield 7%), melting at 1 95 - 1 96°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.90 (2H, doublet, J = 9 Hz); 
7.31 (2H, doublet, J = 9 Hz); 
7.13-7.05 (2H, multiplet); 
7.01 -6.92 (3H, multiplet); 
6.46 - 6.40 (2H, multiplet); 
3.08 (3H, singlet). 



Mass spectrum (El) m/z: 315 [M + ]. 



EXAMPLE 23 



2-(4-Flu rophenvlM-methvl-1-f4-methv lsulphonvlphenvl)pyrTole (Compound No. 2-11) 

Following a proc dure similar to that described in Example 21(.ii), but using methacrolein instead of crotonalde- 
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hyde, the title compound was obtained as a white powder (yield 36%), m fting at 151 - 154°C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.87 (2H, doublet, J = 9 Hz); 
7.26 (2H, doublet, J = 9 Hz); 
7.12-7.03 (2H, multiplet); 
7.00 - 6.92 (2H, multiplet); 
6.76 (1H, doublet, J = 2 Hz); 
6.28 (1H, doublet, J = 2 Hz); 
3.08 (3H t singlet); 

2.18 (3H, singlet). 

Mass spectrum (El) m/z: 329 [M+]. 
EXAMPLE 24 

3-Ethyl-2-(4-fluorophenvlM-(4-methvts ulphonvlphenvl)pvrrole (Compound No. 2-91 

Following a procedure similar to that described in Example 21 (Hi), but using 2-pentenal instead of crotonaldehyde 
the title compound was obtained as a white powder (yield 1 5%), melting at 1 07 - 1 08°C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.82 (2H, doublet, J = 9 Hz); 
7.21 -6.93 (7H, multiplet); 
6.36 (1H, doublet, J = 3 Hz); 

3.05 (3H, singlet); 

2.50 (2H, quartet, J = 8 Hz); 

1.19 (3H, triplet, J = 8Hz). 

Mass spectrum (El) m/z: 343 [M+]. 
EXAMPLE 25 

2-(4-FluprophenvlV1^4-methvlsulpho nvtphenvn-3-propylpvrrole (Compound No. 2.10) 

Following a procedure similar to that described in Example 21(iii), but using 2-hexenal instead of crotonaldehyde 
the title compound was obtained as white prismatic crystals (yield 20%), melting at 1 1 6 - 1 1 7°C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 6 ppm: 

7.82 (2H, doublet, J = 9 Hz); 
7.19 (2H, doublet, J=9Hz); 

7.06 - 6.92 (5H, multiplet); 
6.33 (1H, doublet, J = 3 Hz); 
3.05 (3H, singlet); 

2.44 (2H, triplet, J = 8 Hz); 
1.63-1.56 (2H, multiplet); 
0.92 (3H, triplet, J = 7 Hz). 

Mass spectrum (El) m/z: 357 [M + ]. 

EXAMPLE 26 

2-(4-ChlorophenvlH-f4-m ethylsutphonylphenvnpvrrole (Compound No. 2-23) 

26(i) N-(4-C hlorobenzvlidene)-4-methvlthioaniline 

Following a proc dure similar to that described in Example 1(i), but using 4-chlorobenzaldehyde and 4-methylth- 
loanilme as starting materials, the title compound was obtained as pale y How n edle-Jike crystals (yield 94%). 
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Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

8.43 (1H, singlet); 
7.83 (2H, doublet, J = 9 Hz); 
7.45 (2H, doublet, J = 9 Hz) 
7.30 (2H, doublet, J = 9 Hz) 
7.18 (2H, doublet, J =9 Hz); 
2.51 (3H, singlet). 

26fii) a"(4-Chlorophenvl^ g-(4-methvlthk)anilino)acetCTftrile 

Following a procedure similar to that described in Example 1(H), but using N-(4-chlorobenzylidene)-4.methytthio. 

was obtained as a pale yellow powder (yield 84%). ^ 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDC1 3 ) 5 ppm: 

7.55 (2H, doublet, J = 9 Hz); 

7.44 (2H. doublet, J = 9 Hz); 
7.27 (2H, doublet, J = 9 Hz); 
6.72 (2H, doublet, J = 9 Hz); 
5.40 (1H, doublet, J = 9 Hz); 
4.02 (1H, doublet, J = 9 Hz); 

2.45 (3H, singlet). 

26(iii) 2-(4-ChlorophenvU- 1 -(4-methvlsulohonvlohenvnDYrrolQ 

.niiin^T 9 f rT edUre t0 ^ deSCribed in Examp,e 21(Nj) ' but usin 9 ^^orophenyiya^exmh^ 
^'^ceton rt r.le[pre^edasd 

obtained as an orange-coloured powder (yield 32%), melting at 203 - 205°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.91 (2H, doublet, J = 9 Hz); 
7.32 (2H. doublet, J = 9 Hz); 
7.23 (2H, doublet, J = 9 Hz); 
7.05 (2H, doublet, J = 9 Hz); 
7.00- 6.97 (1H t multiplet); 
6.48 - 6.45 (1H, multiplet); 
6.44- 6.40 (1H, multiplet); 
3.09 (3H, singlet). 

Mass spectrum (El) m/z: 331 [M+]. 

EXAMPLE 27 

2>(4-Chloro P henyl)-3>methYl>1>(4-methvlsul P ho n vlphenvh PV rr Q le (Compound No. 2-34) 

Following a procedure similar to that described in Example 26(iii), but using crotonaldehyde instead of acrolein 
the title compound was obtained as a pale yellow powder (yield 21 %), melting at 1 73 - 1 74°C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 8 ppm: 

7.84 (2H, doublet, J = 9 Hz); 
7.27 (2H, doublet, J = 9 Hz); 
7.21 (2H, doublet, J = 9 Hz); 
7.01 (2H, doublet, J = 9 Hz); 
6.92 (1H, doublet, J = 3 Hz); 
6.30 (1H, doubl t, J = 3Hz); 
3.07 (3H, singlet); 
2.15 (3H, singlet). 
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Mass spectrum (El) m/z: 345 (M + J. 
EXAMPLE 28 

2-(4-Methoxyphenvl)>H 4»methvi3ulpfionvlphenvnpvrrol (Compound No. 2-20) 

28(i) N>(4'Methoxvbenzylidene)-4-fnethvnhioaniline 

Following a procedure similar to that described in Example 1(i), but using 4-methoxybenzaldehyde and 4-methyl- 
thioaniline as starting materials, the title compound was obtained as a slightly yellow powder (yield 1 00%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 8 ppm: 

8.39 (1H. singlet); 
7.84 (2H, doublet, J = 9 Hz) 
7.29 (2H, doublet. J = 9 Hz) 
7.16 (2H, doublet, J= 9 Hz) 
6.98 (2H. doublet, J = 9 Hz) 
3.88 (3H, singlet); 
2.51 (3H, singlet). 

28(ii) a'(4-Methoxvphenvl)»a^4>methvlthioanilino)acetonitrile 

Following a procedure similar to that described in Example 1 (ii), but using N-(4«methoxybenzylidene)-4-methylth- 
ioaniline [prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials, the title compound 
was obtained as a pale brown powder (yield 92%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.47 (2H, doublet, J = 9 Hz) 
7.27 (2H, doublet, J = 9 Hz); 
6.97 (2H, doublet, J = 9 Hz) 
6.73 (2H, doublet, J = 9 Hz) 
5.34 (1H. doublet, J = 9 Hz); 
3.97 (1H, doublet, J = 9 Hz); 
3.84 (3H, singlet); 
2.45 (3H, singlet). 

28fiii) 2-(4- Methoxvphenyl)-1 -(4-methvlsulphonvlphenvhpvrrole 

Following a procedure similar to that described in Example 21(iii), but using a-(4-methoxyphenyl)-a-(4-methylth- 
ioanilino)acetonitrile [prepared as described in step (ii) above] and acrolein as starting materials, the title compound 
was obtained as a white powder (yield 9%), melting at 1 83 - 1 84°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 8 ppm: 

7.88 (2H, doublet, J = 9 Hz); 
7.32 (2H, doublet, J = 9 Hz); 
7.05 (2H. doublet, J = 9 Hz); 
7.98- 7.93 (1H, multiplet); 
6.80 (2H, doublet, J = 9 Hz); 
6.43 - 6.37 (2H, multiplet); 
3.80 (3H, singlet); 
3.08 (3H, singlet). 

Mass spectrum (El) m/z: 327 [M+]. 
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EXAMPLE 29 

2-(4-Methv lphenvJH-(4-m thvlsulphonylph nvl)pyrrol fCompound No. 2-251 

29(i)-N-(4-Methvlbenzvlidene)-4-methylthioanNlne 

Following a procedure similar to that described in Example 1 (i), but using 4-methylbenzaldehyde and 4-methylth- 
ioaniline as starting materials, the title compound was obtained as a slightly yellow powder (yield 96%). 
Mass spectrum (El) m/z: 241 [M + J. 

29fii) a-r4-Methvlphenvl)-a-(4-methvrthioaniyno)acetonftrile 

Following a procedure similar to that described in Example 1 (ii), but using N-(4-methylbenzylideneM-methylthio- 
aniline [prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials, the title compound 
was obtained as a pale yellow powder (yield 73%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.47 (2H, doublet, J = 9 Hz); 
7.27 (4H, doublet. J = 9 Hz); 
6.73 (2H, doublet, J = 9 Hz); 
5.36 (1H, doublet, J = 8 Hz); 
3.99 (1 H, doublet, J = 8 Hz); 

2.44 (3H, singlet); 

2.40 (3H, singlet). 

29fiii) 2-(4-MethvlDhenvlM -(4-methvlsulphonvlphenvnpyrrole 

Following a procedure similar to that described in Example 21 (Hi), but using a-(4-methylphenyl)-a-(4-rnethylthio- 
anilino)acetonitrile [prepared as described in step (ii) above) and acrolein as starting materials, the title compound was 
obtained as a yellow powder (yield 16%), melting at 186 - 187*C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.88 (2H, doublet, J = 9 Hz); 

7.32 (2H, doublet, J = 9 Hz); 
7.10-6.94 (5H, multiplet); 

6.45 - 6.39 (2H, multiplet); 
3.08 (3H, singlet); 

2.33 (3H, singlet). 

Mass spectrum (El) m/z: 311 [M + ]. 
EXAMPLE 30 

2-f4-Metho xyphenvh-3-methvH-(4-methvlsulphonvlphenvnpvrrole {Compound No. 2-21) 
30(i)g-f4-Methoxvphenvl)-a-f4HTiethvlsulphonvlanilino)acetonrtrHe 

6.41 g (20.3 mmol) of a-(4-methoxyphenyl)-a-(4-methylthioanilino)acetonitrile [prepared as described in Example 
28(H)] were dissolved in 160 ml of dichloroethane, and 12.23 g (49.8 mmol) of 70% m-chloroperbenzoic acid were 
added to the resulting solution in several portions, whilst ice-cooling. The mixture was then stirred for 30 minutes, after 
which the reaction mixture was diluted with methylene chloride and then washed once with a 1 0% w/v aqueous solution 
of sodium thiosulphate and once with a saturated aqueous solution of sodium hydrogencarbonate, in that order; the 
two washings were then repeated in the same order. The organic layer was separated and dried over anhydrous 
magnesium sulphate and the solvent was then removed by distillation under reduced pressure. The resulting residue 
was applied to a silica gel chromatography column and eluted with a 1 : 2 by volume mixture of ethyl acetate and 
hexane, to giv 3.65 g of the title compound as a pale yellow powder (yield 51 %). 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 
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7.83 (2H. 
7.50 (2H, 
6.99 (2H, 
6.83 (2H, 
5.43 (1H, 
4.56 (1H, 
3.85 (3H, 
3.03 (3H, 



doublet, J = 9 Hz) 
doublet. J = 9 Hz); 
doublet, J = 9 Hz) 
doubl t. J = 9 Hz) 
doublet, J = 8 Hz) 
doublet, J = 8 Hz); 
singlet); 
singlet). 



30fii) 2^4-Methoxvphenvl)-3^nethvl-1-(4-methvlsulphonvlphenvl)pyrTole 

Following a procedure similar to that described in Example 1(iii), but using a-(4-methoxyphenyl)-a-(4-methyl- 
sulphonylanilino)acetonitrile [prepared as described in step (i) above] and crotonaldehyde as starting materials, the 
title compound was obtained as an orange-coloured powder (yield 40%), melting at 131 - 132°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 8 ppm: 



7.81 (2H, 
7.21 (2H, 
7.01 (2H, 
6.89 (1H, 
6.84 (1H, 
6.29 (1H, 
3.81 (3H, 
3.05 (3H. 
2.14 (3H, 



doublet, J : 
doublet, J : 
doublet, J : 
doublet, J : 
doublet, J : 
doublet, J : 
singlet); 
singlet); 
singlet). 



9 Hz); 
9 Hz) 
9 Hz); 
3 Hz); 
3 Hz) 
3 Hz) 



Mass spectrum (El) m/z: 341 [M + ]. 



EXAMPLE 31 

3-Methyl-2-r4-methvlphenvl>-W4-methvl3ulphonvlphenvl)pvrrole (Compound No. 2-261 

31 (p g-(4-Methvlphenvl)'a-(4-methvlsulphonvlanilinotecetonitrile 

Following a procedure similar to that described in Example 30(i), but using a-(4-methylphenyl)-a-(4-methylthio- 
anilino)acetonrtrile [prepared as described in Example 29(h)] and m-chloroperbenzoic acid as starting materials, the 
title compound was obtained as a white powder (yield 93%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.83 (2H, doublet, J = 9 Hz); 
7.47 (2H, doublet, J = 9 Hz); 
7.30 (2H, doublet, J = 9 Hz); 

6.84 (2H, doublet, J = 9 Hz); 
5.45 (1H, doublet, J = 8 Hz); 
4.55 (1H, doublet, J = 8 Hz); 
3.03 (3H. singlet); 

2.41 (3H, singlet). 



31 (ii) 3-Methyl-2-(4-methylphenylH -(4-methylsulphonv1phenvl)pvrrofe 



Following a procedure similar to that described in Example 1 (iii), but using a-(4-methylphenyl)-a-(4-methylsulpho- 
nylanilino)acetonitrile [prepared as described in step (i) above) and crotonaldehyde as starting materials, the title com- 
pound was obtained as a pale brown powder (yield 46%), melting at 1 58 - 1 60°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 8 ppm: 

7.81 (2H, doublet, J = 9 Hz); 
7.21 (2H, doublet, J = 9 Hz); 
7.10 (2H, doublet, J = 9 Hz); 
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6.97 (2H, doublet, J = 9 Hz); 
6.90 (1H, doublet, J = 3 Hz); 
6.29 (1H, doublet, J = 3 Hz); 
3.05 (3H, singlet); 
2.35 (3H. singlet); 
2.15 (3H, singlet). 

Mass spectrum (FAB) m/z: 326 [(M+H)*]. 
"FAB' means "East Atom Bombardment". 

EXAMPLE 32 

2^4-DffluoromethoxvphenvlV3-methvl -1-(4-methvlsulphonvlphenvl)pYrrole ( Compound No. 2-371 

32(0 a-f4-D ifluorc>methoxw^ 

Following a procedure similar to that described in Example 1(i), but using 4-difluoromethoxybenzaldehyde and 
4-methylthioaniline as starting materials, N-(4HifnuoromethoxybenzylideneH^ethylthk>aniline was obtained in a yield 
of 91%. This aniline compound and trimethylsilyl cyanide were then reacted together in a similar manner to that de- 
scribed in Example 1(ii), to give the title compound as a slightly yellow powder (yield 80%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 8 ppm: 

7.61 (2H, doublet, J = 9Hz); 
7.27 (2H, doublet, J = 9 Hz); 
7.22 (2H, doublet, J = 9 Hz); 
6.73 (2H, doublet, J = 9 Hz); 

6.56 (1H, triplet, J = 73 Hz); 
5.41 (1H. doublet, J = 9 Hz); 
4.01 (1H f doublet. J = 9 Hz); 
2.45 (3H, singlet). 

32(ii) a-f4-Difluorometh oxvphenvh-a-f4-methvlsulphonvlanilinotecetonitrile 

Following a procedure similar to that described in Example 30(i), but using a-(4-difluoromethoxyphenyl)-a-(4-meth- 
ylthioanilino)acetonitrile [prepared as described in step (i) above] and m-chloroperbenzoic acid as starting materials, 
the title compound was obtained as a pale yellow powder (yield 89%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 8 ppm: 

7.84 (2H, doublet, J = 9 Hz); 
7.61 (2H, doublet, J = 9 Hz); 
7.25 (2H, doublet, J = 9 Hz); 
6.84 (2H, doublet. J = 9 Hz); 

6.57 (1H, triplet, J = 73 Hz); 
5.51 (1H, doublet, J = 8 Hz); 
4.60 (1H, doublet, J = 8 Hz); 
3.03 (3H, singlet). 

32(iii) 2 ^Di fluoromethoxvphenvl)-3-methvl-1-(4-methvlsulphonvlphenvnpvrrole 

Folbwing a procedure similar to that described in Example 1 (iii), but using a-(4-dif luoromethoxyphenyl)-a-(4-roeth- 
ylsulphonylanilino)acetonitrile [prepared as described in step (ii) above] and crotonaldehyde as starting materials, the 
title compound was obtained as a white powder (yield 31%), melting at 98 - 99°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 8 ppm: 

7.83 (2H, doublet, J = 9 Hz); 
7.21 (2H, doublet, J=9Hz); 
7.12-7.02 (4H, multiplet); 
6.91 (1H,d ublet, J = 3 Hz); 
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6.54 (1H, triplet, J = 74 Hz); 

6.30 (1H, doublet, J = 3 Hz); 
3.06 (3H, singlet); 

2.15 (3H, singlet). 

Mass spectrum (El) m/z: 377 [M+]. 
EXAMPLE 33 

1-(4-Fluorophenv1V2-f4ni ethv»sulDhonvlphenvnpvrrole (Compound No. 1-3) 

33(i) a-(4- FluoroaniHnoy^ 

Following a procedure similar to that described in Example 1(i), but using 4^ethyrthiobenzaldehyde and 4-fluor- 
oaniline as starting materials. 4-fluoro-N.(4-methylthiobenzylidene)aniline was obtained in a yield of 89% This aniline 
compound and tnmethytsilyl cyanide were then reacted together in a similar manner to that described in Example 1 
(ii), to give the title compound as a slightly yellow powder (yield 47%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 8 ppm: 

7.50 (2H, doublet, J = 9 Hz); 

7.31 (2H, doublet, J = 9 Hz); 
6.98 (2H, triplet, J = 9 Hz); 

6.73 (2H, doublet of doublets, J = 9 & 4 Hz); 
5.33 (1 H, doublet, J = 9 Hz); 
3.92 (1H, doublet, J = 9 Hz); 

2.51 (3H, singlet). 

33(ii) 1 -f4>Fluorophenvh-2- (4-methvlsulDhonvlphenvnDvrr Q le 

Following a procedure similar to that described in Example 21(i»i), but using a-(4-fluoroanilino)- a-(4-methyfthi- 
o P henyl)acetonrtnle [prepared as described in step (i) above] and acrolein as starting materials, the title compound 
was obtained as a yellow powder (yield 7%), melting at 1 45 - 1 47°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) $ PP™ 

7.77 (2H, doublet, J = 9 Hz); 

7.27 (2H, doublet, J = 9 Hz); 

7.18-7.04 (4H, multiplet); 

6.96 (1H, doublet of doublets, J = 3 & 2 Hz); 

6.58 (1H, doublet of doublets, J = 4 & 2 Hz); 

6.40 (1H, doublet of doublets, J = 4 & 3 Hz); 

3.04 (3H, singlet). 

Mass spectrum (El) m/z: 315 (M + ). 

EXAMPLE 34 

H4-Ftuorophenyl)^methvl- 2-f4>methvlsulDhonvlphenvhDvrrole (Compound No. 1-151 

Following a procedure similar to that described in Example 33(H), but using methacrolein instead of acrolein the 
title compound was obtained as a white powder (yield 4%), melting at 127 - 1 30°C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 8 ppm: 

7.75 (2H, doublet, J= 9 Hz); 
7.24 (2H, doublet, J = 9 Hz); 
7.15-7.03 (4H, multiplet); 
6.74(1H,doubl t, J = 2Hz); 
6.42 (1H, doublet, J = 2 Hz); 
3.04 (3H, singlet); 
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2.18 (3H, singlet). 
Mass spectrum (El) m/z: 329 [M + J. 
EXAMPLE 35 

5-Bromo-H4-fluorophenvl>^^ No ^ 

0.32 g (1.0 mmol) of 1-(4-fluorophenyl)-2-(4-methylsulphonylphenyl)pyrrole (prepared as described in Example 
33) was dissolved in 1 0 ml of anhydrous tetrahydrofuran, and 0. 18 g (1 .0 mmol) of N-bromosuccinimide was added to 
the resulting solution, whilst ice-cooling. The mixture was then stirred, whilst ice-cooling for 1 hour and then at room 
temperature for a further 1 hour. At the end of this time, water was added to the mixture, and the resulting mixture was 
extracted with methylene chloride. The organic extract was dried over anhydrous magnesium sulphate, and the solvent 
was then removed by distillation under reduced pressure. The resulting residue was applied to a silica gel chromatog- 
raphy column and eluted with a 1 : 3 by volume mixture of ethyl acetate and hexane, to give 0.28 g of the title compound 
as a white powder (yield 70%), melting at 1 74 - 1 76°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 8 ppm: 

7.73 (2H, doublet, J = 9 Hz); 
7.23 - 7.09 (6H, multiplet); 
6.57 (1H, doublet, J = 4 Hz); 
6.44 (1H, doublet, J = 4 Hz); 
3.02 (3H, singlet). 

Mass spectrum (El) m/z: 393 [M + ]. 

EXAMPLE 36 

5-BromcM-(4-fluorophenyl>4^ fCompound No. 1-18) 

«r Following a procedure similar to that described in Example 35, but using 1-(4-fluorophenyl)-4-methyl-2-(4-meth- 
ylsulphonylphenyl)pyrrole (prepared as described in Example 34) and N-bromosuccinimide as starting materials the 
title compound was obtained as a white powder (yield 30%), melting at 1 58 - 1 59°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 8 ppm: 

7.71 (2H, doublet, J = 9 Hz); 
7.19-7.11 (6H, multiplet); 
6.49 (1H, singlet); 
3.02 (3H, singlet); 
2.15 (3H, singlet). 

Mass spectrum (El) m/z: 407 [M + ]. 

EXAMPLE 37 

5-Chloro-1-(4-fluoroDhenvtV^ (Compound No. 1-171 

Folbwing a procedure similar to that described in Example 35. but using N-chlorosuccinimide instead of N-bro- 
mosuccinimide, the title compound was obtained as a white powder (yield 58%), melting at 151 - 154°C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 8 ppm: 

7.71 (2H, doublet, J = 9 Hz); 
7.20 - 7.05 (6H, multiplet); 
6.44 (1H, singlet); 
3.02 (3H. singlet). 

Mass spectrum (El) m/z: 363 [M*J. 
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EXAMPLE 38 

S-Chloro-H4-fluorophenyl>-4-methvl-2-(4-sulphamovlphenvl)pvrrol (C mpound No. 1-751 

5 1-(4-F{uorophenyl)-4-methyl-2-(4-sulphamoylphenyl)pyrrole (prepar d as described in Example 20) was chlorin- 

ated in the same mann r as described in Example 37, to give the title comp und as white prismatic crystals (yield 
67%), melting at 119 - 120°C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

10 7.63 (2H, doublet, J = 8 Hz); 
7.33-7.17 (8H, multiplet); 
6.55 (1H, singlet); 
2.10 (3H, singlet). 

*s Mass spectrum (El) m/z: 364 [M+]. 

EXAMPLE 39 

5-Chloro-W4-fluorophenvlV2-(4"methvtsulphonvlphenvl)pvrrole (Compound No. 1-51 

20 

1-(4-Fluorophenyl)-2-(4-methylsulphonylphenyl)pyrrole (prepared as described in Example 33) was chlorinated in 
the same manner as described in Example 37, to give the title compound as a white powder (yield 86%). melting at 
180-182°C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 5 ppm: 

25 

7.73 (2H, doublet. J = 9 Hz); 
7.23 - 7.09 (6H, multiplet); 
6.54 (1H, doublet, J = 4 Hz); 

6.32(1H. doublet, J = 4Hz); ■ . 

30 3.02 (3H, singlet). 

Mass spectrum (El) m/z: 349 [M + ]. 

EXAMPLE 40 

35 

H4-Fluorophenyl)-5-iodo-2-(4-methvl5ulphonvlphenvl)pyrrole (Compound No. 1-7) 

Following a procedure similar to that described in Example 35, but using N-iodosuccinimkJe instead of N-bromo- 
succinimide, the title compound was obtained as a yellow powder (yield 51%), melting at 174 - 176°C. 
40 Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 8 ppm: 

7.73 (2H, doublet, J = 9 Hz); 
7.22- 7.12 (6H, multiplet); 
6.63 (1H, doublet, J = 4 Hz); 
45 6.59 (1H, doublet, J = 4 Hz); 
3.02 (3H. singlet). 

Mass spectrum (El) m/z: 441 [M + ]. 

so EXAMPLE 41 

5-nuoro-1-(4-fluorophenyl)-2-(4-methvlsulphonvlphenvnpvrrole (Compound No. 1-41 

0.90 g (2.7 mmol) of 1-(4-fluorophenyl)-2-(4-melhylsulphonylphenyl)pyrrole (prepared as described in Example 
55 33) was dissolved in 10 ml of acetonitrile in a reaction vessel made of polyethylene, and 0.46 g (2.7 mmol) of xenon 
difiu ride was added to th resulting solution at 0°C, whilst stirring. The t mperature of the reaction mixture was then 
albwed to r turn to room temperature, and the mixture was stirred at room temperature for 20 hours. At the end of this 
time, 20 ml of a saturated aqueous solution of sodium carbonate was added to the mixture, which was then extracted 
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with ethyl acetate. The organic layer was washed with a saturated aqueous solution of sodium carbonate and th n 
with water, after which it was dried over anhydrous magnesium sulphate. The solvent was then removed by distillation 
under reduced pressure. Th resulting residue was applied to a silica gel chromatography c lumn and luted with a 
3 : 1 by volum mixture of hexane and thyl acetate, to give 0.32 g of th title compound as white prismatic crystals 
s (yield 34%), melting at 140 -141 °C. 

Nuclear Magn tic Resonance Spectrum (270 MHz, CDCI 3 ) 6 ppm: 

7.74 (2H, doublet, J = 9 Hz); 
7.26- 7.15 (6H. multiplet); 
io 6.41 (1 H, doublet of doublets, J = 6 & 4 Hz); 
5.76 (1H, triplet, J = 4 Hz); 
3.03 (3H, singlet). 



Mass spectrum (El) m/z: 333 [M + ]. 

is 

EXAMPLE 42 



S-Ruoro-H4-fluorophenvlU-methvl-2-f4> methvlsulphonvlphenvnpvrrole (Compound No. 1-16) 

Following a procedure similar to that described in Example 41, but using H4-fluorophenylM-methyl-2-(4-meth- 
ylsutphonylphenyljpyrrole (prepared as described in Example 34), the title compound was obtained as a white powder 
(yield 10%), melting at 109 - 110°C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 6 ppm: 

771 (2H, doublet, J = 9 Hz); 
7.19- 7.10 (6H, multiplet); 
6.30 (1H, doublet, J = 6 Hz); 
3.02 (3H, singlet); 
2.08 (3H. singlet). 

Mass spectrum (El) m/z: 347 [M + J. 

EXAMPLE 43 



35 1-(4-FluofophenvlV5-methv>-2-{4>methvlsu l P honvlphenvl) P vrrole (Compound No. 1-8) 

43(i) Methvl 2-(4-methvlthioDhenacvl)acetoacetate 

2.28 g (1 9.7 mmol) of methyl acetoacetate were dissolved in 40 ml of 2-methyl-2-propanol, and 2 21 g (1 9 7 mmol) 
40 of potassium t-butoxide were added to the resulting solution under a nitrogen atmosphere. The mixture was then stirred 
at room temperature for 1 hour, after which a solution of 4.82 g (19.7 mmol) of 4-methylthiophenacyl bromide in 30 ml 
of benzene was added dropwise to the resulting mixture. The mixture was then stirred at 60°C for 3 hours, after which 
it was cooled. It was then poured into ice-water and extracted with ethyl acetate. The organic extract was washed with 
a saturated aqueous solution of sodium chloride, and then dried over anhydrous magnesium sulphate. The solvent 
4S was then removed by distillation under reduced pressure. The resulting residue was applied to a silica gel chromatog- 
raphy column and eluted with a 1 : 4 by volume mixture of ethyl acetate and hexane, to give 4.42 g (yield 80%) of the 
title compound as a slightly yellow powder. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

so 7.89 (2H, doublet, J = 9 Hz); 
7.27 (2H. doublet, J = 9 Hz); 
4.23 (1H, doublet of doublets. J = 8 & 6 Hz); 
3.78 (3H, singlet); 

3.69 (1H, doublet of doublets, J = 18 & 8 Hz); 
« 3.48 (tH, doublet of doublets, J = 18 & 6 Hz); 

2.53 (3H, singlet); 
2.44 (3H, singlet). 
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43(ii) Methyl 2-f4 -methvlsulohonylphenacvl)acetoacetate 

4.42 Ig ,(15.8 mm I) of methyl 2-(4-methylthiophenacyl)acetoacetate [prepared as described in step (i) above] w re 
dissolved in 1 50 ml of methylene chlorid . and 7.77 g (31 .5 mmol) of 70 % rrw*loroperbenzoic acid were added t 
the resulting solution, whilst ice-cooling. The mixtur was then stirred at room t mp rature for 1 hour 30 ml of a 10% 
wAr aqueous solution of sodium thtosulphate were added to the mixture, and the mixture was vigorously shaken after 
wh«h it separated .nto liquid phases. The organic layer was separated and washed with a saturated aqueous solution 
of sodium hydrogencarbonate and with a saturated aqueous solution of sodium chloride, in that order, after which it 
was dned over anhydrous magnesium sulphate and the solvent was then removed by distillation under reduced pres- 
sure. The residue was applied to a silica gel chromatography column and elutedwitha 1 : 1 by volume mixture of ethyl 
acetate and hexane. to give 3.65 g (yield 74%) of the title compound as a slightly yellow powder. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 8 ppm: 

8.16 (2H. doublet. J= 9 Hz); 
1S 8.07 (2H. doublet. J = 9 Hz); 

4.26 (1H. doublet of doublets. J = 8 & 6 Hz); 
3.80 (3H. singlet); 

3 75 (1H. doublet of doublets, J = 19 & 6 Hz); 
3.52 (1H. doublet of doublets, J = 19 & 6 Hz) 
2° 3.09 (3H. singlet); 

2.46 (3H. singlet). 

43(iii) 1-(4-Fluorophenvl)-4-methoxvca rbonvl-5-me1hvl-2-(4-methvlsulphonvlohenvl1ovrrola 

3.00 g (9.6 mmol) of methyl 2-(4-methylsulphonylphenacyl)acetoacetate [prepared as described in step (ii) abovel 
were dissolved ,n 100 ml of acetic acid and 0.97 g (8.7 mmol) of 4-ffuoroaniline was added to the resulting solution 
The result.ng mixture was then heated under reflux for 5 hours. At the end of this time, the solvent was removed by 
dilation under reduced pressure, a saturated aqueous solution of sodium hydrogencarbonate was added to the 
rescue and the rn.xt.ure was extracted with ethyl acetate. The organic extract was washed with a saturated aqueous 
rsolu cn of sodium chloride and then dried over anhydrous magnesium sulphate. The solvent was then removed by 
delation under reduced pressure: The residue was applied to a silica gel chromatography column and eluted with a 
92%) mettihg"^ * *™ ™° 9 ° f ,he ^ ^P 00 " 0 " as a «•*■ P°wder (yield 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) S ppm: 



zs 



30 



35 



7.73 (2H, doublet, J = 9 Hz); 
7.21 -7.12(6H, multiple!); 
6.94 (1H, singlet); 
3.87 (3H, singlet); 
to 3.02 (3H, singlet); 

2.41 (3H, singlet). 

Mass spectrum (El) m/z: 387 [M + ). 

45 43(iv)1-(4-FluorophBnvh-5-m ethvl-2-<4-methvlsulphonvtohenvl)Dvrrole 

1 00 g (2.6 mmol) of H4-fluorophenylH-methoxycarbonyl-5-methyl-2-(4-methylsulphonylphenyl)pyrrole [pre- 
pared as described in step (iii) abovej was suspended in 20 ml of ethanol, and 2.5 ml of a 20% w/v aqueous solution 
of potassium hydroxide were added to the resulting suspension. The mixture was then heated under reflux for 15 hours 
At the end of this time, the mixture was cooled, and diethyl ether was added. The mixture was then shaken and the 
iquKJ phases were separated. 3 N aqueous hydrochloric acid was added to the aqueous layer to make it acidic and 
then the layer was extracted with ethyl acetate. The organic exlract was washed with a saturated aqueous solution of 
sodium chloride, after which it was dried over anhydrous magnesium sulphate and the solvent was then removed by 
distillation under reduced pressure, to give 0.92 g of a carboxylic acid, a hydrolysed product 

0.92 g of this carboxylic acid was suspended in 12 ml of glycerol and the resulting suspension was stirred at 200°C 
for 30 minutes. At the nd of this time, the reaction mixture was pour d into ice-water and th resulting mixture was 
extracted with thyl acetate. Th organic extract was wash d with a saturated aqueous solution of sodium chloride 
after which it was dried over anhydrous magnesium sulphat and the solvent was then removed by distillation under 
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gel chromatography column and eluted with a 1 : 4 by volume 
:d 65%) of the title compound as a white powder, melting at 1 10 

— b) 8 ppm: 



ahonvlphenvnpyrrole (Compound No. 1-14) 

■acetate 

ample 43(i), but using ethyl 4,4,4-trifluoroacetoacetate instead 
cJ as a slightly yellow powder (yield 30%). 
3I 3 ) 6 ppm: 



- dione 

■thiophenacyl)acetoacetate [prepared as described in step (i) 
. nd 85 uJ (4.7 mmol) of water and 0.20 g (4.7 mmol) of Ifthium 
: ure was then stirred at 140 a C for 1 hour, after which it was 
acted with ethyl acetate. The organic extract was washed with 
—id the solvent was then removed by distillation under reduced 
I el chromatography column and eluted with a 3 : 1 by volume 
cd 20%) of the title compound as a slightly yellow powder 
3l 3 )6ppm: 



iophenvnpvrrole 

-<ample 43(iii), but using 5,5,5-trrfluoro-1-(4-methylthiophenyl) 
-✓e] and 4-fluoroaniline as starting materials, the title compound 

Z;i 3 ) 6 ppm: 
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T^niZT fG ^ U 3PP,ied ,0 3 SHiCa 981 chra ^ography column and luted with a 1 : 4 by volume 
M^.Mrtln^top 0.55g (yield 65%) of th titlecomp und as a white powder, melting at 110 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.68 (2H, doublet, J = 9 Hz); 
7.20 - 7.08 (6H, multiplet); 
6.51 (1H, doublet, J = 4 Hz); 
6.13 (1H, doublet, J = 4 Hz); 
3.01 (3H, singlet); 
2.13 (3H, singlet). 

Mass spectrum (El) m/z: 329 [M + ]. 
EXAMPLE 44 

^Trffluoromethyl-H4-nuorophenvl)-2^4^^ /Compound No. 1-141 

44(i) Ethyl 4,4.4-trifluoro-2 >f4-methvHhiophenacvnacetoacfltatA 

o methyl acetoacetate, the title compound was obtained as a slightly yellow powder (yield 30%) 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy S ppm: 

7.87 (2H. doublet, J = 9 Hz); 

7.28 (2H, doublet, J = 9 Hz); 

4.54 (1H, doublet of doublets, J = 10 & 5 Hz); 

4.26 (2H, quartet, J = 7 Hz); 

3.84 (1H, doublet of doublets, J = 18 & 10 Hz); 

3.68 (1 H, doublet of doublets, J = 18 & 5 Hz); 

2.53 (3H, singlet); 

1.29(3H, triplet, J = 7 Hz). 

44(ii) 5.5.5-T riffuoro-1-(4-methvlthioDhenvl)pentane-1 ,4-dinna 

1 f 9 (4 J m T 0, i° f 6thyl 4 " 4 ' 4 - trif,uor °- 2 *( 4 - meth y^iophenacyl)acetoacetate [prepared as described in step (i) 
above] were d.ssolved ,n 15 ml of dimethylformamide, and 85 ul (4.7 mmol) of water and 0.20 g (4 7 mmol) of Sum 
chlonde were added to the resulting solution. The mature was then stirred at 140»C for 1 hour. JZ^TZ 

71111^ Z yd !! US magnes,um su, P hate « and the solvent was then removed by distillation under reduced 

SZi ^ 8 h 9 ^ aPP,l0d t0 3 Si,ICa chromat °9^y column and eluted wrth a 3 : 1 by volume 

SlrllTr Yl a c tat8, 10 ^ 026 9 {yi6,d 2 ° %) 01 the tit,e «^ as a Yellow poider. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.89 (2H, doublet, J = 9 Hz); 
7.28 (2H, doublet, J = 9 Hz); 
3.38 (2H, triplet, J = 6 Hz); 
3.14 (2H, triplet, J = 6 Hz). 

44fi!D 5-Trifluoromethvl-1-r4-flu orophenvn-2-f4-methvlthioDhenYl) P Yrrnio 

psntane-1 ,4 ~^'^^® [prepared as described in step (ii) above] and 4'fluoroaniline as starting materials, the title compound 
was obtained as a pale brown oily substance (yield 42%). compouno 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.25 (8H, multipl t); 

6.76 (1H, doublet, J = 4 Hz); 
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6.36 (1H. doublet, J = 4 Hz); 
2.44 (3H. singlet). 



44(fV) 5-Triflu romethvl-1 •f4-fl..nrnphenvl)-2-^ B t h v|sutohonvlnhPnyl) p yrrn. 

EZSL J^TSE*" 35 deSCnbed " ,0 ** ^ m ° «W - a Powder (yieJ 



69%), melting at 136 - 139°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 5 ppm: 

7.87 (2H, doublet, J = 9 Hz); 
7.30- 7.22 (4H, multiplet); 
7.15- 7.06 (2H, multiplet); 
6.81 (1H, doublet, J = 4 Hz); 
6.52 (1H, doublet, J = 4 Hz); 
3.03 (3H, singlet). 

Mass spectrum (El) m/z: 383 [M*]. 
EXAMPLE 45 



M4-Ruorophen Y IK5-dimethY^4^ethvl S u»nh o nvlphenvnpvrr Q le (Compound Nrv i->n } 

45(i) Methyl 2-methvl-2-U-m e t hvlsulph 0 n Y l ph ft nacvnacet oaC6 t a t^ 

tm ^6^lZT,n 7?* ^ et W [prepared as described in Example 43 

(ii)] was dissolved in 20 ml of anhydrous tetrahydrofuran, and 92 mg (2.3 mmol) of sodium hydride fas a 60* w/w 

wZZi JZLT * 6nd * thB **« Water was added to ,he mix ""*. which was then extracted 
rL driiS 1 ! or 9 an,cex,ractwas ^"ed with a saturated aqueous solution of sodium chloride after wn ch 
rt was dried over anhydrous magnesium sulphate and the solvent was removed by distillation under reduced m^T.™ 

211!!?^" ' SiNCa and e.uted witn JJ 3* SSTSSSSTSS 

acetate and hexane, to g.ve 0.54 g (yield 80%) of the title compound as a slightly yellow powder V 

Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI 3 ) 6 ppm: 



8.14 (2H, doublet. J = 9 Hz); 
8.06 (2H. doublet, J = 9 Hz); 
3.77 (3H, singlet); 
3 69 (1H, doublet. J= 18 Hz); 
358 (1H. doublet, J= 18 Hz); 
3 08 (3H. singlet); 
2.35 (3H, singlet); 
1.60 (3H. singlet). 



45fii)1-(4-Fluoro P henvll-4.5-dimpthv|.2-f4.meth Y k., | 0 h 0 nvtohenvl) p Y rmi 0 

scrib^tstt TSS^^Z^ Z-me^-f^methylsulphonylphenacyDacetoacetate [prepared as de- 
scnbed in step (1) above) were earned out in the same manner as described in Example 44fiil to Le^n JhLi T 

manner as desenbed n Example 43(iii). ,0 g*e the title compound as a ye.fow powder (yield Sing at "9 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 8 ppm: 



7.67 (2H, doublet. J = 9 Hz); 
7.18- 7.09 (6H, multiplet); 
6.41 (1H, singlet); 
3.01 (3H, singl t); 
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2.12 (3H. singlet); 
2.04 (3H. singlet). 

Mass sp ctrum (FAB) 344 ((M+H)*] 

EXAMPLE 46 



1^4.Fluo^o P henYl)^hYd^ox V methv^2■/4. ma thvl g .. l p h envlDhenvn P v ^ ole (Compound ito i M) 

46(i) Methyl 2-(4-methvlth i 0P henacvncy annarat a t a 

m fllSS l mm0l) Cyanoaceta,e were dis ^ in 150 ml of anhydrous tetrahydrofuran, and 7 10 q 

£S r "S the " 3 Sa,Ura,ed aqUeOUS SO,,,tion of * W* ^ eC acetete tSfjJ? £ 

TJnic 1 ? w n,te : ed ^ ^ ^ ad * d ,0 *« fiftra,e - and *• ^brture was extract eZ acSte 

rr^™^ T anhVdrOUS ma9n8SiUm SU * pha,e and *• so1 ™' was rem^rbySSunSlr 
reduced pressure. The res,due was applied to a silica gel chromatography column and eluted with a 1 2 hl ^ll 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 8 ppm: P 

7.87 (2H. doublet, J = 9 Hz); 
7.27 (2H. doublet. J = 9 Hz); 
4.16 (1H. doublet, J = 7 & 6 Hz); 
3.83 (3H, singlet); 
3 74 (1H. doublet. J = 18 & 7 Hz); 
3 53 (1H, doublet, J = 18 & 6 Hz); 

2.54 (3H, singlet). ' r 

:46(.i)5-Amino-1.f4-fluorophenvlM^^ 

Ob^^SiT? *T?* ^(^e^iophenacyljcyanoacetate (prepared as described in step (i) above] were 
t^^ZZZEl? ^ 5 83 9 (23 6 mm0,) ° f ?0% ^roperbenzoic acid wereadT Xe 

ttTtt 2S^ES2?" 9 m,XtUre W3S th6n S,irred at f00m tef Wature for 1 hour. At the end of this 

T^JLZl n S ° ,U,,0n ° f SOdiUm thi0SU, P hate were added to the mixture and the mixture was 

ZZSlSSl of sonLm I V ^ S r ^ int ° liqUid PhaS6S - ^ P hase *as washed with a tturafcd 

aqueous solution of sodium hydrogencarbonate and with a saturated aqueous solution of sodium chloride in that nrZ, 

3 15 o oftha «™1 1 £ 2-(4-methylsulphonylphenacyl) cyanoacetate as a pale brown powder 
fln n 19 5 9 f P ° bta,ned Were disso,ved in 100 m ' °» etha nol. and 1 .58 g (14 2 mmol) of 4-fluoroaniline 

Zl2 ' h PS ° f r: en ! a,ed aqUe ° US h V drochtoric a *° were added to the resufting solution. £ mixture waTtS 
S UX ,0 L 3 **** M m9 Snd 01 ,his ,ime ' the reac,ion ™«™ was concentrated by! avCra^uS 
reduced pressure, methylene chloride was added to the residue, and then the insolubles were 2Jm%Z!££Z 

^Z^^Z^er ^ V °' Ume m,X,Ufe * 8,hyl 3Ce,ate "* heXane " 10 9iVe 210 0 W- «*> - «- 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 8 ppm: 

7.68 (2H, doublet, J = 9 Hz); 
7.26-7.11 (6H, multiplet); 
6.76 (1H, singlet); 
5.15 (2H, broad singlet); 
3.85 (3H, singlet); 
3.01 (3H, singlet). 
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46(iii)1-(4-FluoroohenvlV4^nelhoxvcarfa 0 nyl -2-(4-methvlsulphonvloh nwllmirmhi 

d, ^„hT .2 (, ° 35 V6) W6re diSSO,Ved 10 50 ml ' anh y drous tetrahyditrfuran. and 1 6.38 g (61 8 mil) 

™ h he " Stlfr8d a ! ^ ,em P eratur * *» a> '"'""tes. after which it was heated under reflux for 2 hour* The ZZ 
was then removed by delation under reduced pressure and the residue was applied to a silica gel chroma^raZ 

£aZ£ as ) ft? 3 3 ^ VO ' Um9 miX,Ufe °' "*» 3Ce,a,e and 1.30 g (yield 6^o Ste 
compound as a yellow powder, melting at 144 -146°C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy S ppm: 

7.95 (2H, doublet, J = 9 Hz); 
7.56 (1H, doublet, J = 2 Hz); 
7.27 (1H, doublet, J= 9 Hz); 
7.21 - 7.06 (4H, multiple!); 

6.96 (1H. doublet, J= 2 Hz); 
3.87 (3H. singlet); 

3.05 (3H, singlet). 

Mass spectrum (El) m/z: 373 [M+J. 

46(jv)1.(4^luorophenvlM^roxwieth Y l.? -(4-methvlsulphonvlDher»vl)p YrfniB 

19 g °r^l i t°^ ) °' li !' iUm a,Uminium "y dride was suspended in 25 ml of diethyl ether, and a solution of 0 98 g 
* P™"??™™**^^ lP»»Pa'ed as described in 

SSSSHS " h «T*r* Chtoride was added dro P™° *» the suspension whilst « was heated under rTflux 
m a nrtrogen atmosphere. The modure was stirred under reflux for 1 hour, and then 0.15 ml of water, 0 15 ml of a 15% 

ZZTZTT ° f hydf ° Xide 306 ° 45 m ' °* water were added to h that orfer Z mixS 

aU™ ™ ,O0m empera1ure ,or 30 minutes " A < the end of this time, the mixture was dehydrated byaoZ 

ESTaZSTTi.TTi ^ 1 fmered ° Ver ' Cm ° (tradS ™* )mer aid 1,19 ^nt was then removeo 
LXTuti ? ! , d, f! at,0n ^ TedUCed PreSSUfe - The feSidue WaS to chromatography column 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.77 (2H, doublet, J = 9 Hz); 
7.26 (2H, doublet, J = 9 Hz); 
7.28 - 7.05 (4H, multiplet); 
6.97 (1H, doublet, J = 2 Hz); 
6.60 (1H, doublet, J = 2 Hz); 
4.65 (2H, doublet, J = 5 Hz); 
3.04 (2H, singlet). 

EXAMPLE 47 

H4-Fluo ro phen Y l)^hvdre^ ^Compound No. 1-62) 

Exampfc^ [Prepared as described in 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.69 (2H, doublet, J = 9 Hz); 

7.20- 7.12 (6H, multiplet); 

6.58 (1H, singlet); 

4.63 (2H, doublet, J = 5 Hz); 

3.01 (3H, singlet); 

2.13 (3H, singlet). 
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Mass spectrum (FAB) m/z: 360 ((M+HJ+J. 
EXAMPLE 48 

5-Difluofomethvl-W4^fluorophenvlV2 ^4-methvl3UlDhonvtohenvnpvrrole (Compound No, 1-13) 

48(i) 1 '(4-FluoroDh envlW5-formvl-2-(4-methvlsulphonvlphenvnDvrrole 

1.67 g (5.3 mmol) of 1-(4-fluorc)phenyl)-2-(4-fTiethylsu!phonytphenyl)pyrrofe (prepared as described in Example 
33) were dissolved in 30 ml of dtmethylformamide, 0.50 ml (5.3 mmol) of phosphorous oxychloride was added to the 
resulting solution, and the mixture was then stirred at 60°C for 2 hours. At the end of this time, the reaction mixture 
was gradually added to ice-water and the pH of the mixture was adjusted to a value of 8 - 9 by the addition of sodium 
carbonate. The mixture was then extracted with ethyl acetate. The organic extract was washed with water and dried 
over anhydrous sodium sulphate, after which the solvent was removed by distillation under reduced pressure. The 
residue was applied to a silica gel chromatography column and eluted with a 5 : 1 by volume mixture of hexane and 
ethyl acetate, to give 0.90 g (yield 50%) of the title compound as a white powder, melting at 1 35 - 1 37°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 6 ppm: 

9.55 (1H, singlet); 
20 7.80 (2H, doublet, J = 9 Hz); 

7.32- 7.19 (5H, multiplet); 
7.16-7.08 (2H, multiplet); 
6.64 (1H, doublet, J = 4 Hz); 
3.04 (3H, singlet). 



10 



1$ 
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46(ii) 5-Difluorom ethvl-1>(4-fluorophenvh>2-f4-methvlsulphonvlphenvnovrrQle 

0.50 g (1.5 mmol) of V(4-fluorophenyl)-5-forrnyl-2-(4-methylsulphonylphenyl)pyrrole [prepared as described in 
step (i) above] was dissolved in 3 ml of anhydrous diglyme, and 0.17 ml (2.9 mmol) of diethylaminosulphur trifluoride* 
was added to the resulting solution. The mixture was then stirred at 100°C for 6 hours. At the end of this time, water 
was added to the reaction solution, and the mixture was extracted with ethyl acetate. The organic extract was washed 
with water and dried over anhydrous sodium sulphate, and the solvent was then removed by distillation under reduced 
pressure. The resulting residue was applied to a silica gel chromatography column and eluted with a 7 : 3 by volume 
mixture of hexane and ethyl acetate, to give 0. 1 2 g (yield 23%) of the title compound as a slightly yellow powder meltina 
35 at111-112°C. ' a 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.76 (2H, doublet, J = 9 Hz); 
7.27 - 7.21 (5H, multiplet); 
7.15 - 7.08 (2H, multiplet); 
6.71 -6.69(1H, multiplet); 
6.56 - 6.54 (1H, multiplet); 
6.42 (1H, triplet, J = 54 Hz); 
3.03 (3H. singlet). 



45 
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55 



Mass spectrum (El) m/z: 365 [M+]. 
EXAMPLE 49 

H4-FluorophenvlM-dffl uoromethv>-2-(4-methvlsulphonvfphenvl)pvrrole fCompound No. 1-29) 

49fi) 1-f4-FluorophenvlM- formvl-2-(4-methvlsulphonvlphenvl)pvrrole 

0.58 g (1.7 mmol) of 1-(4-fluorophenyl)-4-hydroxymethyl-2-(4-methylsulphonylphenyl)pyrrole (prepared as da- 
scrib d in Example 46) was dissolved in 30 ml of methylene chloride, and 2.40 g of manganese dioxid were added 
to th resulting solution. The mixture was then stirr d at room temperatur for 3 hours. At th nd of this time, the 
reaction mixture was filtered using a Celit (trade mark) filter aid and the filtrate was cone ntrated by evaporation under 
reduced pressure. The resulting residu was applied to a silica gel chromatography column and eluted with a 2 : 3 by 
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TZiTc 0 ' ethy,acetateandhexan ■ *9ive0.52g(yieW90%)of the title compound as a white powder, melting 
Nuclear Magnetic Resonance Sp drum (270 MHz. CDCy 5 ppm: 

9.89 (1H. singlet); 
7.82 (2H, doublet, J = 9 Hz). 
756 (1H, doublet, J = 2 Hz); 
7.29 (2H, doublet, J = 9 Hz); 
7.22-708 (4H, multiplet); 
6.99 (1H, doublet, J = 2 Hz); 
3 06 (3H, singlet). 

49(ii) H^FIuorophenvIM^^ 

v^iSLnSo 3 7 Cedu | re r slmilar * that " ^Pte 48(H), but using 1 -(4-fluorophenyl)^formyl-2-(4-meth. 

teTZml'^l ^i* 6 38 d6SCribed in StGp (i) ab0Ve] and ^iethylaminosulphur trifluoride as starting ma- 
terials, the title compound was obtatned as a white powder (yield 16%), melting at 98 - WC 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 6 ppm: 

7.80 (2H, doublet, J = 9 Hz); 
7.28 (2H, doublet, J = 9 Hz); 
718-7.04 (5H, multiplet); 
6.74 (1H, triplet, J = 57 Hz); 
6.69 (1H, singlet); 
3.05 (3H, singlet). 

EXAMPLE SO 

H4-Fluorophenyl>^ffluo^^ Nq ^ 

50(i)1-(4-Fluorophenvh-4-for mvl-5-methvl-2-(4-methvlsutohonvlDhenv . 

* 3 Si T i,af t0 th3t deSCribed in Examp,e 49 < j >' but usin 9 1-(4-fluorophenyl)^hydroxymethy|. 

5-meth y i-2-(4^eth y isulphon y iphenyl)p y rrole (prepared as described in Example 47) and manganeie dioxideas start- 
ing materjals, the title compound was obtained as a white powder (yield 98%) melting at 167 16TC 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

9.99 (1H, singlet); 

7.75 (2H, doublet, J = 9 Hz); 

724- 716 (6H, multiplet); 

6.94 (1H, singlet); 

3.03 (3H, singlet); 

2.42 (3H, singlet). 

Mass spectrum (FAB) m/z: 358 [(M+H)+J. 

50(ii) 1-(4-PluorophenvlM-difluoromethvl-5- methvl-2-(4-methvlsulDhonvlDhenYl) p Y fr Q |P 

2 similar to that described in Example 48(H), but using 1-(4-fluorophen y i)-4.form y .-5-meth y |. 

21^^^^^ ,Pfepared 35 dQSCribed in Step (i) ^ ^ diethylaminosulphur trifluoride as 
starting matenals, the title compound was obtained as a white powder (yield 70%), melting at 1 36 - 1 38"C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7.72 (2H, doublet, J = 9 Hz); 
7.22 - 7.08 (6H, multiplet); 

6.73 (1H, triplet, J = 56 Hz); 
6.66 (1H, singlet); 

3.02 (3H, singlet); 
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2.18 (3H, singlet). 
Mass spectrum (El) m/z: 379 [M+J. 
EXAMPLE SI 

244~FIuorophenyl)^phe^ No 

51 (\) 3-(4-Fl uorobenzovn>2-phenvtoropionaldehvde 

h 0 k t** % ¥ 01 P hen y ,acetoa,deh y d e in diethyl phthalate containing 25.00 g (94 mmol) of phenylacetoal- 

dehyde washed t n 50 ml c4 toluene, and7.96g(94m 

^^IaZT'^Z ref,UX ' WhUe th9 M Pf0dUCed ™ S remwed ' until tne P roduction <* ^ter stopped 
(about 1 hour) At the end of this time, the solvent was removed by distillation under reduced pressure, to give 31 78 
g of a mixture of p-piperidinostyrene and diethyl phthalate as a red oily substance 

and t?, 9 „ mI B ^P 8 "^^ 6 "^^^ Phthateto mixture were dissolved in 70 ml of anhydrous tetrahydrofuran, 
^llf 9 ( ?u mn) °l * tnetn y ,amine were added to the wsuWng solution. 2.60 g (12 mmol) of 4-fluorophenacyl 
brom.de werethen added to the resulting mixture, which was then stirred at room temperature for 3 hours. AUhe end 

2£l5!L? T , TT US !] ydroch,oric acid were added to the reaction mixture, and the mixture was stirred 
i!^JLT ! T f0r ^ Urther 1 hour ,! ™ s then with diethyl ether. The organic extract was washed with 

^teranddned over anhydrous sodium sulphate. The solvent was then removed by distillation under reduced pressure 

and ethyl acetate, to give 0.50 g of the title compound as a slightly yellow oily substance 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 5 ppm: 

9 80 (1H, singlet); 
8.03 - 7.98 (2H, multiplet); 
7.42 - 7.25 (5H, multiplet); 
7.16- 710 (2H, multiplet). 

Mass spectrum (FAB) m/z: 257 RM*H)+]. 

51(H) 2-(4-Fluorophenvh-4- phenvl-1-f4-su|phamovlDhenYl) pYrrnl Q 

n J'nn c (1 * 25 0 \^ 4 - fluorobenz °y , )-2-phenylpropionaldehyde [prepared as described in step (i) abovel and 
026 g (i.s mmol) at 4-su phamoylaniline were dissolved in 20 ml of acetic acid, and the mixture was heated under 
reflux for 4 hours. The solvent was then removed by distillation under reduced pressure and water was added to the 
residue, which was then extracted with ethyl acetate. The organic extract was washed with water and dried over an- 
hydrous sodium sulphate. The solvent was then removed by distillation under reduced pressure, and the residue was 
applied to > a silica gel chromatography column and eluted with a 3 : 2 by volume mixture of hexane and ethyl acetate 
to give 0.35 g (yield 60%) of the title compound as a slightly yellow powder, melting at 192 - 194>C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7.91 (2H, doublet, J = 9 Hz); 
7.58 (2H, doublet, J = 7 Hz); 
7.39 - 7.22 (6H, multiplet); 
7.18- 712 (2H, multiplet); 
6.99 (2H, triplet, J = 9 Hz); 
6.73 (1H, doublet, J = 2 Hz); 
4.84 (2H, singlet). 

Mass spectrum (El) m/z: 392 [M*]. 



96 



EP 0 799 823 A1 

EXAMPLE 52 

2^Methoxyph nvl)>4^nethvH-f4-sulD h amovlDhen Y l)pvrrole (Compound No. 2-74) 

52(i) N-(4- Methoxvbenzvlidene)>4-sulphamovlanitine 

Following a procedure similar to that described in Example 1(1), but using 4-methoxybenzaldehyde and 4-sul- 
phamoylaniline as starting materials, the title compound was obtained as a pale yellow powder (yield 95%) 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDC1 3 ) 6 ppm: 

8.35 (1H, singlet); 

7.94 (2H, doublet, J = 9 Hz); 

7.86 (2H, doublet, J = 9 Hz); 

7.23 (2H, doublet, J = 9 Hz); 

7.00 (2H, doublet, J = 9 Hz); 

5.98 (2H, singlet); 

3.90 (3H, singlet). 

52(ii) a-f4>MethoxyDhQ nvn>a^4-sulphamovlanilino)acetonitrile 
follow^ 

ianilme [prepared as described in step (i) above] and trimethylsilyl cyanide as starling materials, the title compound 
was obtained as a pale yellow powder (yield 98%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.74 (2H. doublet, J = 9 Hz); 
7.51 (2H, doublet, J = 9 Hz); 
6.97 (2H, doublet, J = 9 Hz); 
6.82 (2H, doublet, J = 9 Hz); 
6.60 (1 H, doublet, J = 8 Hz); 
6.41 (2H, singlet); 
5.54 (1H, doublet, J = 8 Hz); 
3.84 (3H, singlet). 

52(iii) 2-(4-Methoxyphenvl M-methv1-1 -(4-sulphamovlohenvnpyrrole 

Following a procedure similar to that described in Example 1(iii), but using a-(4-methoxyphenyl)-a-(4-sulphamoy- 
lanihnojaceton.tnle [prepared as described in step (ii) above] and methacrolein as starting materials, the title compound 
was obtained as a pale brown powder (yield 6%), melting at 1 63 - 1 66°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 6 ppm: 

7.84 (2H, doublet, J = 9 Hz); 
7.23 (2H, doublet, J = 9 Hz); 
7.03 (2H, doublet, J = 9 Hz); 
6.79 (2H, doublet, J = 9 Hz); 
6.73 (1H, singlet); 
6.23 (1H, singlet); 

4.78 (2H, singlet); 

3.79 (3H, singlet); 
2.18 (3H, singlet). 

Mass spectrum (El) m/z: 342 [M+]. 

EXAMPLE 53 

H3,4-Dlm thoxvphenvh-2-(4-methvlsul phonvlphenvl)pyrrol (Compound No. 1-59) 

Following a proc dure similar to that described in the three stages of Exampl s 1(i), 1(H) and 1(iii), but using 
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3,4<fimethoxyaniline as a starting material instead of 4-methoxyaniline, the title compound was obtained as a white 
powder, melting at 124 - 126*C. Th yield of the compound (yellow powder) in the first stage was 96%, that in the 
second stage (brown prismatic crystals) was 48%, and that in the third stage was 1 5% 
Nuclear Magnetic Res nance Spectrum (270 MHz, CDCy 5 ppm: 

7.75 (2H, doublet, J = 7 Hz); 
7.30 (2H. doublet, J = 7 Hz); 
6.98 (1H, multiplet); 
6.84 (1H, doublet, J = 8 Hz); 
6.74 - 6.70 (2H, multiplet); 
6.57 (1H, multiplet); 
6.39-6.37 (1H, multiplet); 
3.92 (3H, singlet); 
3.74 (3H, singlet); 
3.03 (3H, singlet). 

Mass spectrum (El) m/z: 357 [M+J. 

EXAMPLE 54 

H3-Fluoi^methoxvphenvl)-2-(4-methv te ul P honv»Dhenvn P vrrole (Compound No. 1-47) 

Following a procedure similar to that described in the three stages of Examples 1(i), 1(H) and 1(iii), but using 
3-f uoro~4™thoxyanil.ne as a starling material instead of 4-methoxyaniline. the title compound was obtained as a 
pale yeltow powder, meltingat 116 - 118»C. The yield of the compound (pale yellow powder) in the first stage was 94% 
that in the second stage (white powder) was 87%, and that in the third stage was 1 6% 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 6 ppm: 

7.77 (2H, doublet, J = 9 Hz); 
7.29 (2H, doublet, J = 9 Hz); 
7.00 - 6.84 (4H, multiplet); 
6.56 - 6.55 (1H, multiplet); 

6.39 - 6.37 (1H, multiplet); 
3.92 (3H, singlet); 

3.05 (3H, singlet). 

Mass spectrum (El) m/z: 345 [M + ]. 
EXAMPLE 55 

1-Pheny|>2»f4-methvlsul phonvlphenvl>pyrrolB (Compound No. 1-1) 

Following a procedure similar to that described in the three stages of Examples 1 (i), 1 (ii) and 1 (iii), but using aniline 
!? f.J TT^TT ,n ^!f a , d ° f 4 - methox y ani,ine ' ** «>» compound was obtained as white prismatic crystals, melting 
at 140 -142 C. The yield of the compound (pale yellow powder) in the first stage was 76%, that in the second stage 
(pale yellow powder) was 95%, and that in the third stage was 16%. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.74 (2H, doublet, J = 8 Hz); 

7.40 - 7.33 (3H, multiplet); 
7.27 (2H, doublet, J = 8 Hz); 
7.18- 7.15 (2H, multiplet); 
7.00 (1H, multiplet); 

6.59- 6.58 (1H, multiple!); 

6.41 -6.39( 1H, multiplet); 
3.03 (3H, singlet). 
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EXAMPLE 56 

4^ethyl-H3 t 4^imethylphenvl>-2»f4^ethv« S u | P honvtDhenvh P vrrote (Compound No, 

♦hi/c^K 3 P r0CedUre Si ™ ter t0 that described in Example 8, but using methacrolein instead of acrolein in the 
third stage, the title compound was obtained as a pale yellow powder (yield 58%), melting at 126 - 12B°C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 8 ppm: 

7.72 (2H, doublet, J = 9 Hz); 

7.27 - 7.24 (2H, multiplet); 

7.08- 7.05 (1H, multiplet); 

6.96 (1H, singlet); 

6.83- 6.79 (1H. multiplet); 

6.74 (1H, singlet); 

6.41 (1H, singlet); 

3.03 (3H, singlet); 

2.27 (3H, singlet); 

2.23 (3H, singlet); 

2.18 (3H, singlet). 

Mass spectrum (El) m/z: 339 [M+J. 

EXAMPLE 57 

1K4-MethYlphenylh2-(4-sulphamovlph & n Ynpvrrole (Compound No. 1-99) 

57(i) N-f4-S ulfamovlbenzylideneM-methylaniline 

Following a procedure similar to that described in Example 1 (i), but using 4-sulphamoylbenzaldehyde and 4-meth- 
ylaniline as starting materials, the title compound was obtained as a yellow powder (yield 82%) 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 8 ppm: , 

8.56 (1H, singlet); 
8.01 (4H, singlet); 
7.27- 7.12 (6H, multiplet); 
2.38 (3H. singlet). 

57fii) a'f4-Methvlaniltno )-a-(4>sulDhamovlphenvl)acetonitrile 

vJ^*T*J S L m !!f- t0 ^ d6SCribed in Examp,e but usin 9 N-(4^ulphamoylbenzylidene).4^eth. 

ytonihne [prepared as described ,n step (i) above] and trimethylsilyl cyanide as starting materials, the title compound 
was obtained as a pale yellow powder (yield 60%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 8 ppm: 

7.99 (2H, doublet, J = 8 Hz); 
7.75 (2H. doublet, J = 8 Hz) 
7.03 (2H, doublet, J = 8 Hz) 
6.89 (2H, singlet); 

6.69 (2H, doublet, J = 8 Hz); 

5.70 - 5.55 (2H, multiplet); 
2.25 (3H. singlet). 

57fiii) 1 -(4-M ethvlphenvn-2-(4-sulphamoylphenvnpvrrole 

Following a procedure similar to that described in Example 1(iii), but using a-(4-methylanilino)-a-(4-sul P hamoyl- 
phenyl)acetonitr. le [prepared as described in step (ii) above) and acrolein as starting materials, the title compound was 
obtain d as a pale brown powder (yield 28%), melting at 1 31 - 1 34 B C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 8 ppm: 
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7.73 (2H, doublet, J = 8 Hz); 
7.24 (2H. doublet, J = 8 Hz); 
7.16 (2H. doublet. J = 8 Hz); 
7.04 (2H, doublet, J = 8 Hz); 
6.96 (1H, triplet, J = 2 Hz); 

6.55 (1H, doublet of doublets. J = 3 & 2 Hz); 
6.38 (1H, triplet, J = 3Hz); 

4.74 (2H, singlet); 

2.38 (3H. singlet). 

Mass spectrum (El) m/z: 312 [M+J. 
EXAMPLE 58 

4-Methvt-1^4^methvlphenvlV2-(^sulphamovtphenvnpvrro»e (Compound No. MOOl 

Following a procedure similar to that described in Example 57(iii), but using methacrolein instead of acrolein, the 
title compound was obtained as a yellow powder (yield 42%), melting at 144 - 147°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.71 (2H, doublet, J = 8 Hz); 
7.21 (2H, doublet, J = 8 Hz); 
7.14 (2H, doublet, J = 8 Hz); 

7.01 (2H. doublet, J = 8 Hz); 
6.74 (1H, singlet); 

6.39 (1H. singlet); 
4.71 (2H, singlet); 

2.37 (3H, singlet); 
2.18 (3H. singlet). 

Mass spectrum (El) m/z: 326 [M + ]. 

EXAMPLE 59 

H4-Chtorophenyl)-2-{4-3ulphamovlphenvl>pvrrole (Compound No. 1-96) 

59fi) 4-ChlorO"N'(4-sulphamovlbenzvlidene)anitine 

Following a procedure similar to that described in Example 1 (i). but using 4-sulphamoylbenzaldehyde and 4-chlo- 
roaniline as starting materials, the title compound was obtained as a pale yellow powder (yield 72%). 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 8 ppm: 

8.52 (1H, singlet); 

8.02 (4H, singlet); 

7.38 (2H, doublet, J = 9 Hz); 
7.20 (2H, doublet, J = 9 Hz); 
6.87 (2H, singlet). 

59(ii) a-(4-Chloroanilino)-a-(4-sulphamovlphenvl)acetonitrile 

Following a procedure similar to that described in Example 1 (ii), but using 4-chloro-N-(4-sulphamoylbenzylidene) 
aniline [prepared as described in step (i) above] and trimethylsiryl cyanide as starting materials, the title compound 
was obtained as a white powder (yield 93%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.99 (2H, doublet, J = 8 Hz); 
7.74 (2H, doublet, J = 8 Hz); 
7.14 (2H, doublet, J = 9 Hz); 
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7.12 (2H, singlet); 
6.74 (2H, doublet, J = 9 Hz); 
6.52 (1H f doublet, J = 9 Hz); 
5.69 (1H, doublet, J = 9 Hz). 

59(iii) 1 -(4- Chtorophenvl)>2-(4-sulphamovlphenvlk)Yrrole 

Following a procedure similar to that described in Example 1(iii), but using a-(4-chloroanilino)-a-(4-sulphamoyl- 
phenyl)acetonitrile [prepared as described in step (ii) above] and acrolein as starting materials, the title compound was 
obtained as a pale yellow powder (yield 38%), melting at 179 - 181 °C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 8 ppm: 

7.77 (2H, doublet, J = 9 Hz); 
7.34 (2H, doublet, J = 9 Hz); 
7.23 (2H, doublet. J = 9 Hz); 
7.10 (2H, doublet, J = 9 Hz); 
6.96 (1H, triplet, J = 2 Hz); 

6.56 (1 H. doublet of doublets, J = 3 & 2 Hz); 

6.40 (1H. triplet, J = 3 Hz); 

4.78 (2H, singlet). 

Mass spectrum (El) m/z: 332 [M+J. 
EXAMPLE 60 

1-{4-ChlorophenvlM-me thvl-2-f4-sulDhamovlDhenvnpvrrole f Compound No. 1-971 

Following a procedure similar to that described in Example 59(iii), but using methacrolein instead of acrolein, the 
title compound was obtained as a pale yellow powder (yield 53%), meltingat 171 -173°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 8 ppm: 

7.75 (2H, doublet, J = 8 Hz); 
7.31 (2H, doublet, J = 8 Hz); 
7.21 (2H. doublet, J = 8 Hz); 
706 (2H. doublet, J = 8 Hz); 
6.74 (1H, singlet); 

6.41 (1H, singlet); 
4.80 (2H, singlet); 
2.18 (3H, singlet). 

Mass spectrum (El) m/z: 346 [M+]. 

EXAMPLE 61 

M4-Methoxvphenvl>-2-/4 -sulphamovlphenvhpyrrote (Compound No. 1-85) 

61 (i) 4-Methoxy-N-(4-sulphamovlbenzvlidene)aniline 

Folbwing a procedure similar to that described in Example 1 (i), but using 4-sulphamoylbenzaldehyde and 4-meth- 
oxyaniline as starting materials, the title compound was obtained as a pale yellow powder (yield 85%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 8 ppm: 

8.74 (1H. singlet); 

8.09 (2H, doublet, J = 8 Hz); 

7.95 (2H, doublet, J = 8 Hz); 

7.48 (2H, singlet); 

7.37 (2H, doublet, J = 9 Hz); 

7.01 (2H, doublet, J = 9 Hz); 
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3.80 (3H, singlet). 
61 (ii) a-f4-MBthoxvaniii no)-a>(4-sulDhamovlphenvnacetonitrile 

Foltowingaprocedure similar to that described in Example 1(ii), but us^ 
aniline [prepared as described in step (i) above] and trim ethyls tly I cyanide as starting materials, the title compound 
was obtained as a white powder (yield 68%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.91 (2H, doublet, J = 8 Hz); 

7.76 (2H, doublet, J = 8 Hz); 

7.43 (2H, singlet); 

6.80 (4H. multiplet); 

6.40 (1H, doublet, J = 10 Hz); 

6.03 (1H. doublet, J = 10 Hz); 

3.67 (3H, singlet). 



61 (iit) 1 '(4-MethoxvDhe nvl)-2-(4-sulDhamovlphenvl)pYrrole 

Following a procedure similar to that described in Example 1 (iii), but using a-(4-methoxyanilino).a-(4-sulphamoy|. 
phenyl)acetonrtrile [prepared as described in step (ii) above] and acrolein as starting materials, the title compound was 
obtained as a yellow powder (yield 9%), melting at 1 1 2 - 1 1 4°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.78 - 7.68 (2H, multiplet); 
7.26 - 6.85 (7H, multiplet); 
6.53-6.51 (1H, multiplet); 
6.37 - 6.35 (1H, multiplet); 
5.07 (2H. singlet); 
3.81 (3H, singlet). 



Mass spectrum (El) m/z: 328 [M+]. 



EXAMPLE 62 

1-(4>Methoxyphenvl)>4-m ethvl-2-f4-sulphamovlphenyl)pvrrole (Compound No. 1-86) 

Following a procedure similar to that described in Example 61 (iii), but using methacrolein instead of acrolein the 
title compound was obtained as a pale yellow powder (yield 35%), melting at 63 - 64°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 6 ppm: 

7.69 (2H, doublet, J = 8 Hz); 
7.18 (2H, doublet, J = 8 Hz); 
7.05 (2H, doublet, J = 9 Hz); 
6.85 (2H, doublet, J = 9 Hz); 
6.72 (1H, singlet); 
6.38 (1H, singlet); 
5.04 (2H, singlet); 
3.80 (3H, singlet); 
2.18 (3H, singlet). 



Mass spectrum (El) m/z: 342 [M*]. 



EXAMPLE 63 



4>Butyl-H4-methoxvphenvl)-2-f4>sulph amovlphenvhpvrrole (Compound No. 1-B71 

F Mowing a procedur similar to that d scribed in Example 61 (iii), but using 2-butylacrolein instead of acrolein, 
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the title compound was obtained as a pale yellow powder (yield 85%), melting at 115 - 117°C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.70 (2H, doublet, J = 8 Hz); 
7.26- 7.19 (2H, multiple!); 
7.08 - 7.05 (2H, multiplet); 

6.88 - 6.87 (2H, multiplet); 
6.72 (1H, singlet); 

6.41 -6.40(1H, multiplet); 

4.89 (2H, singlet); 
3.82 (3H, singlet); 

2.53 (2H, triplet, J = 8 Hz); 
1.68-1. 57 (2H, multiplet); 
1 49- 1.36 (2H, multiplet); 
0.95 (3H, triplet, J = 7 Hz). 

Mass spectrum (El) m/z: 384 [M+J. 

EXAMPLE 64 

4-Eth Y l-2H4-methoxvphen^ Mq 0 

64(i) 1-(N. N-OiisoprooylaminoM-buten6 

b 6 n£n! l!fth 3 ^ ° f bu ^ raldeh y d0 and 19 44 ml (139 mmol) of diisopropylamine were dissolved in 30 ml of 
l^f^ir U 7 T he f ed Undef feflUX ' WhMe fem0Vln9 me «■ Production o7w*te 

SSS.!S? T* "* iml th6n remOVed b * distl,lation under reduc * d pressure, and the rescue wis 

collected to give 6.95 g of the title compound as a pale yellow oily substance (yield 65%) 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

5.94 (1H, doublet, J =14 Hz); 

4.05 (1 H. doublet of triplets, J = 1 4 & 7 Hz); 

3.50 - 3.34 (2H, multiplet); 

2.01-1.88 (2H, multiplet); 

1.03 (6H, doublet, J = 7 Hz); 

0.91 (3H, triplet, J = 7 Hz). 

64(ii) 2-(4-M ethoxvDhenacYl)butvraldehY rift 

ininrn°, 0 .f 9 K (6 4 ^ ° f ^^ diiso P ro Py^nino)-1 4>utene [prepared as described in step (i) above] was dissolved 
wV^ 

wrth st.rr.ng, whilst .ce-cool,ng. The reaction mixture was stirred, whilst ice^ooling, for 15 minutes and then at room 
temperature for 48 hours. At the end of this time, 9 ml of 1 N aqueous hydrochloric acid was add<* i Zll id 
them.^urewas^ 

■ WaS ; emOV6d * diStiNatl ° n Und8r f6duced P fessure - The ' esldue was appL to a silica gel 

TZTTZtl T 6,Uted "* 3 4 : 1 by V ° ,Ume mb<tUre ° f hexane eth * to grve 0.47 g (yield 

49%) of the title compound as a pale yellow oily substance. Y 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCm 3 ) 5 ppm: 

9.83 (1H, singlet); 
7.96 (2H, doublet, J = 9 Hz); 
6.94 (2H, doublet, J = 9 Hz); 
3.88 (3H, singlet); 
3.49- 3.33 (1H, multiplet); 
3.09- 2.93 (1H, multiplet); 
1.92 - 1.74 (1H, multiplet); 
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1.70- 1.54 (1H, multipl t); 
1.01 (3H. triplet, J = 7 Hz). 



64(iii) 4-Ethvl-2-(4-methox yphenvn-1 -(4-sutphamwtohen Y l) pYrrnla 

19 s ml 7 S (2 f 1 T? ° f ^^^^^"^butyraldehyde [prepared as described in step (ii) above) and 0 44 g 
S ln 5 m ' ° f 3CetiC "* the resuftin 9 «« heated under 

SSSS J! 3 8 0 ^ mb<tUre ^ eXtraC,Gd Wlth ethyl acetate - The w 9anic extract was 

washed wrth water, dried over anhydrous magnesium sulphate and then concentrated by evaporatioV under reduced 

ST" ?V e r idU : "~ aPP,i6d l ° 3 *» 961 ch — tography column, eluted with a 3 : T^ZT^T^ 
hocane and ethyl acetate, to give 0.57 g (yieW 76%) of the title compound as a pale yellow powL, meKing a7l 54 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) $ ppm: 

7.84 (2H. doublet, J = 9 Hz); 
7.24 (2H, doublet, J = 9 Hz); 
7.04 (2H, doublet, J = 9 Hz); 
6.79 (2H, doublet, J = 9 Hz); 
6.74 (1H, singlet); 
6.27 (1H, singlet); 

4.78 (2H, singlet); 

3.79 (3H, singlet); 

2.57 (2H, quartet. J = 8 Hz); 
1.26 (3H, triplet, J = 8 Hz). 

EXAMPLE 65 

2^Chlorophenyl)^methYH 

65f i) 1 -(N, N -Diisobutvlamino)-1 -orooene 

as stertSo JSiCT^^ 1 " t0 th f d8SCrib6d 10 EX3mp,e 640)1 bUt Using Paraldehyde and diisobutylamine 
?ummHg compound was obtained as a colourless oily substance (yield 29%), boiling at 63 66»C/ 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 6 ppm: 

5.89 (1H, doublet, J = 14 Hz); 
3.92 - 3.79 (1H, multiplet); 
2.66 (2H, doublet, J = 7 Hz); 
1.92-1.74 (2H, multiplet); 
1.54 (3H, doublet, J = 7 Hz); 
0.80 (12H, doublet, J = 7 Hz). 

65{ii) 2-(4> ChloroDhenacynproDionaldehy rift 

Following a procedure similar to that described in Example 64(ii), but using I^.N-diisobutylaminoJ-l-propene 

sz?.r :v in st ! p (l) abovei and torophenacyi bromide - ^e tSpoidTs 

obtained as a pale brown oily substance (yield 39%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

9.79 (1H, singlet); 

7.92 (2H, doublet, J= 9 Hz); 

7.45 (2H, doublet, J = 9 Hz); 

3.47 (1H, doublet of doublets, J = 18 & 7 Hz)' 

3.22 - 3.04 (1H, multiplet); 

2.95 (1H, doublet of doublets, J = 18 & 7 Hz); 

1.25 (3H, doublet, J = 7 Hz). 
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65(iii) 2-(4-Chtorophenyl)-4-m thvH-(4-sulphamovlphenyl)pvrrole 

Following a procedure similar to that described in Exampl &4<lii). but using 2-(4-chloroph nacyl)propionaldehyde 
[prepared as described in step (ii) above] and 4-sulphamoytanilin as starting materials, the title compound was ob- 
tained as a pale brown powder (yield 35%), melting at 1 96 - 1 98 9 C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 5 ppm: 

7.85 (2H, doublet, J = 9 Hz); 
7.36 (2H, doublet, J = 9 Hz); 
7.22 (2H, doublet, J = 9 Hz); 
7.03 (2H. doublet, J = 9 Hz); 
6.75 (1H, singlet); 

6.30 (1H. singlet); 
4.80 (2H, singlet); 
2.17 (3H, singlet). 

Mass spectrum (El) m/z: 342 [M+J. 

EXAMPLE G6 

4>Methvl-2-{4-methvtthlophenvl)-1-(4-sutphamovlphenvl)pvrrole (Compound No. 2-82> 

66(i) N-(4-Methvlthiobenzvlidene)-4-sulphamoylaniline 

Following a procedure similar to that described in Example 1(i), but using 4-methylthiobenzaldehyde and 4-sul- 
phamoylaniline as starting materials, the title compound was obtained as a yellow powder (yield 88%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

8.46 (1H, singlet); 
7.90 (2H, doublet. J = 9 Hz); 
7.84 (2H, doublet, J = 8 Hz); 
7.33 (2H, doublet, J = 9 Hz); 
7.27 (2H. doublet, J = 8 Hz); 
7.15 (2H, broad singlet); 
2.55 (3H, singlet). 

66(ii) a-(4-Methvlthiophenvn-a-(4~sulphamovlanilino)acetonitrile 

Following a procedure similar to that described in Example 1(ii), but using N-(4-methylthiobenzylidene)-4-sul- 
phamoyaniline (prepared as described in step (i) above) and trimethylsilyl cyanide as starting materials, the title com- 
pound was obtained as a yellow powder (yield 100%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 6 ppm: 

7.66 (2H, doublet, J = 9 Hz); 
7.52 (2H, doublet, J = 8 Hz); 

7.31 (2H. doublet, J = 8 Hz); 
725- 7.13 (1H, multiplet); 
6.90 (2H, broad singlet); 

6.86 (2H, doublet, J = 9 Hz); 
5.89- 5.83 (1H, multiplet); 
2.50 (3H, singlet). 

66(iii) 4-Methyl-2-(4-methylthiophenvl)-1-(4-sulphamovlphenvnpvrrole 

Following a procedure similar to that described in Example 1 (iii), but using a-(4-methytthiophenyl)-a-(4-sulphamoy- 
lanilinojacetonitril [prepared as described in step (ii) above] and methacrolein as starling materials, the titl compound 
was obtained as pale brown scaly crystals (yield 31%), melting at 172 - 173°C. 
Nuclear Magn tic Resonance Spectrum (270 MHz, CDCI 3 ) 8 ppm: 
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7.85 (2H, doubl t, J = 9 Hz); 
7.24 (2H. doublet, J = 9 Hz); 
7.12 (2H. doublet, J = 9 Hz); 
7.02 (2H, doubl t, J = 8 Hz); 
6.74 (1H, doublet, J = 2 Hz); 
6.29 (1H, doublet, J = 2 Hz); 
4.82 (2H, broad singlet); 

2.47 (3H, singlet). 

Mass spectrum (El) m/z: 358 [M*]. 
EXAMPLE 67 

2-(4^Ethox Yphefivl>-4-methvt-W4-sulphamovtphenvl)pyrrole (Compound No. 2-78) 

67(i) N-(4-Ethoxvbenzvlidene)-4-sulphannovlaniline 

Following a procedure similar to that described in Example 1 (i), but using 4-ethoxybenzatdehyde and 4-sulphamoy- 
laniline as starting materials, the title compound was obtained as a pale yellow powder (yield 76%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

8.38 (1H, singlet); 
7.88 (2H, doublet, J = 9 Hz); 
7.85 (2H. doublet, J = 9 Hz); 
7.24 (2H, doublet, J = 9 Hz); 
6.9B (2H, doublet, J = 9 Hz); 
4.12 (2H. quartet. J = 7 Hz); 
1.45 (3H, triplet, J = 7 Hz). 

67(ii) a'f4-Ethoxvphenvl)-a-(4-sulphamovlanilino)acetonitrile 

Following a procedure similar to that described in Example 1 (if), but using N-(4-ethoxybenzylidene)^4-sulphamoy- 
laniline [prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials, the title compound 
was obtained as a slightly yellow powder (yield 88%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.65 (2H. doublet, J = 8 Hz); 

7.48 (2H, doublet. J = 8 Hz); 
7.20- 7.03 (1H, multiplet); 
6.99-6.80 (6H, multiplet); 
5.88- 5.76 (1H, multiplet); 
4.04 (2H, quartet, J = 7 Hz); 
1.38 (3H, triplet, J = 7 Hz). 

67(iii) 2-(4-Ethoxvphenvl)-4-methvl-1 ♦(4-sulphamoylphenvl)pvrrole 

Following a procedure similar to that described in Example 1(iii), but using a-(4-ethoxyphenyl)-ct-(4-sulphamoy- 
lanilinojacetonitrite [prepared as described in step (ii) above] and methacrolein as starting materials, the title compound 
was obtained as a brown powder (yield 3%), melting at 1 35 - 1 39°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCIJ 5 ppm: 

7.83 (2H, doublet, J = 9 Hz); 

7.22 (2H, doublet, J = 9 Hz); 
7.02 (2H, doublet, J = 9 Hz); 
6.77 (2H, doublet, J = 9 Hz); 
6.72 (1H, broad singlet); 

6.23 (1H, doublet, J = 2 Hz); 
4.79 (2H. broad singlet); 
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4.03 (2H, quartet, J = 7 Hz); 

2.17 (3H, singlet); 

1.41 (3H, triplet, J = 7 Hz). 

Mass spectrum (El) m/z: 356 [M + ]. 

EXAMPLE 68 



4.Methy>-2^4-pro l x>XYphenvl)-W4^ulDh a movl p henvhpvrrol e fCn mpoU nd No. 2-fiO) 

68(i) N-(4-PropoxvbenzYlid ene)^-sulphamovlaniline 

oh^S 9 PT °?T e Similar . t0 ^ d8SCribed ln ^P' 8 1(i >» but usin 9 4-propoxybenzaldehyde and 4-sul- 
phamoylanihne as starting materials, the title compound was obtained as a pale yellowpowder (yield 84%) 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyVsul^ ' 

8.38 (1H, singlet); 
7.92 (2H, doublet, J = 9 Hz); 
7.85 (2H, doublet, J = 9 Hz); 
7.23 (2H, doublet, J = 8 Hz); 
6.99 (2H, doublet, J= 8 Hz); 
6.81 (2H, broad singlet); 
4.01 (2H, triplet, J = 6 Hz); 
1.91 -1.78 (2H f multiplet); 
1.07 (3H. triplet, J = 7 Hz). 

68(ii) a-(4-PropoxvDhenvh-a- (4-sulDhamovlanilino)acetonitrH ft 

Foltowingaproceduresimilartothat described in Example 1(ii), but using N^ropoxybenzylideneM-subhamov 

Tol^ZT as f 95 ? 6 " in step (j) abovel and 

was obtained as a pale yellow powder (yield 80%). , T . 7 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) S ppm: 

7.68 (2H, doublet, J = 9 Hz); 

7.51 (2H, doublet, J = 8 Hz); 

7.20 - 7.14 (1H, broad doublet, J = 8 Hz); 

6.98 (2H, doublet, J = 9 Hz); 

6.92 (2H, broad singlet); 

6.88 (2H, doublet, J = 9 Hz); 

5.83 - 5.80 (1H, broad doublet, J = 8 Hz); 

3.96 (2H, triplet, J = 6 Hz); 

1.87-1.74 (2H, multiplet); 

1.04 (3H, triplet, J = 7 Hz). 



68fiii) 4-Methvl-2-(4-orcpoxy phenvlH -te-sulphamovlDhenyl) p Y rrnl ft 

Following a procedure similar to that described in Example 1(iii), but using a-(4^ropoxyphenyl)-o.(4.sulDhamov. 

was obtained as a pale brown powder (yield 5%), melting at 1 42 - 1 45°C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 8 ppm: 



7.83 (2H, doublet, J = 9 Hz) 
7.23 (2H, doublet, J = 9 Hz) 
7.02 (2H, doublet, J = 9 Hz) 
6.78 (2H. doublet, J = 9 Hz) 
6.72 (1H, doublet, J = 2 Hz) 
6.23 (1H, doublet, J = 2 Hz) 
5.86 (2H, broad singlet); 
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3.90 (2H, triplet, J = 7 Hz); 
1.89-1.84 (2H, multiplet); 
1.03 (3H. triplet, J = 7 Hz). 

Mass spectrum (El) m/z: 370 [M + ]. 

EXAMPLE 69 

4^ethYl-2^methoxy^-m^ (Compound No. 2-109) 

690) N-(4- Methoxv-3nTiethvlben^^ 

Following a procedure simitar to that described in Example 1 (i), but using 4-methoxy-3-me%lbenzaldehyde and 
4-sulphamoylanilme as starting materials, the title compound was obtained as a yellow powder (yield 92%) 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 6 ppm: 8;85 & 8.31 (total:1H, each singlet); 

7.93 (1H, doublet, J = 8 Hz); 
7.77 - 7.65 (2H, multiplet); 
7.26 - 7.23 (2H, multiplet); 

6.91 -6.86(1H, multiplet); 
6.71 - 6.88 (1H, multiplet); 

4.77 & 4.14 (total: 1H, each singlet); 

3.92 (3H, singlet); 

2.28 & 2.21 (total:3H, each singlet). 
69fii) a-(4-Methoxv-3>m ethvlphenvl)-a-(4-subhamovlanilinotocetonitrile 

Following a procedure similar to that described in Example 1(h), but using N-(4-methoxy-3-methylbenzylidene)- 
4-sulphamoylan.line [prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials the title 
compound was obtained as a white powder (yield 63%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.62 (2H, doublet, J = 8 Hz); 
7.39 - 7.34 (2H, multiplet); 
7.26 (1H, doublet, J = 9 Hz); 
7.04 - 7.02 (3H, multiplet); 
6.90 (2H, doublet, J = 8 Hz); 
5.97 (1H, doublet, J = 9 Hz); 

3.81 (3H, singlet); 
3.33 (3H, singlet). 

69(iii) 4-Methvl-2-(4-methox y-3-methvlDhenyl)-1-(4-sulDhamovlDhenvnpY rrole 

Following a procedure similar to that described in Example 1 (iii), but using a-(4-methoxy-3.methylphenyl)-a.(4-sul- 
phamoylanilmojacetonitnle [prepared as described in step (ii) above] and methacrolein as starting materials, the title 
compound was obtained as a pale yellow powder (yield 39%), melting at 149 -151°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.82 (2H, doublet, J = 9 Hz); 
7.26 - 7.20 (2H, multiplet); 
6.99 (1H, singlet); 

6.81 - 6.65 (3H, multiplet); 
6.22 (1H, singlet); 
4.90 (2H, singlet); 
3.79 (3H, singlet); 
2.17 (3H, singlet); 
2.14 (3H, singlet). 
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Mass spectrum (El) m/z: 332 [M+]. 
EXAMPLE 70 

2^3,4-Dfchloropheny^ (Compound No. 2-1241 

70(i) N-(a4-Dichloroben zv)ideneM-sulphamovlanitinB 

Foltowing a procedure similar to that described in Example 1(i), but using 3,4<Jichtorc*enzaldehyde and 4-sul- 
phamoylanilme as starting materials, the title compound was obtained as a white powder (yield 52%) 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 6 ppm: 

8.49 (1H. singlet); 

8.09 (1H, doublet, J = 2 Hz); 
7.94 (1H, doublet, J = 9 Hz); 

7.82 (1 H. doublet of doublets, J = 2 & 8 Hz); 
7.63 (1H, doublet, J = 8 Hz); 
7.30 (2H, doublet, J = 9 Hz); 

7.10 (2H, broad singlet). 

70(ii)a-(3 1 4-Dichlorophen vl>-a>(4-sulphamovlanilino)acetonitrilft 

Foltowing a procedure similar to that described in Example 1(ii), but using N-(3,4KJjchtorobenzylidene)^sul- 
phamoylan.l.ne [prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials, the title com- 
pound was obtained as a white powder (yield 91%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.76 (1H f doublet, J = 2 Hz); 

7.70 (2H, doublet, J = 9 Hz); 

7.60 (1H, doublet, J = 8 Hz); 

7.53 (1 H. doublet of doublets, J = 2 & 8 Hz); 

724 (1H, broad doublet, J = 9 Hz); 

6.84 (2H, broad singlet); 

6.83 (2H, doublet, J = 9 Hz); 

5.92 (1 H. broad doublet, J = 9 Hz). 

70(iii) 2-(3,4-Dichtoroohenvl )-4-methvl-1-f4-sulphamovlphenvhpvrrole 

Following a procedure similarto that described in Example 1(iii), but using a-(3,4<Jichlorophenyl)-a-(4-sulphamoy- 
lan,l.no acetonrtnle [prepared as described in step (ii) above] and methacrolein as starting materials, the title compound 
was obtained as a pale brown powder (yield 33%), melting at 1 36 - 1 38*C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.89 (2H, doublet, J = 9 Hz); 

7.30 (1H, doublet, J = 3 Hz); 

7.29 (1H, doublet, J = 9 Hz); 

7.24 (2H, doublet, J = 9 Hz); 

6.79 (1H, doublet of doublets, J = 2 & 9 Hz); 

6.76 (1H, doublet, J = 2 Hz); 

6.34 (1H, doublet, J -2 Hz); 

4.83 (2H, broad singlet); 

217 (3H, singlet). 

Mass spectrum (El) m/z: 380 [M+J. 
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EXAMPLE 71 

2^-Fluoro^methoxvlphenvl>-^ (Compound No. 2-106) 

71 (i) N-0-Fluoro-4-methoxvbenzvlidene)-4>sulphamovlaniline 

Following a procedure similar to that described in Example 1(i), but using 3-fluoro-4-methoxybenzaldehyde and 
4-sulphamoylaniline as starting materials, the title compound was obtained as a slightly yellow powder (yield 57%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

8.40 (1H, singlet); 

7.92 (2H, doublet, J = 9 Hz); 

7.74 (1H, doublet of doublets, J = 2 & 9 Hz); 

7.62 (1H, doublet, J = 9 Hz); 

7.25 (2H, doublet, J= 9 Hz); 

7.12 (1H. triplet, J = 8 Hz); 
7.02 (2H, broad singlet); 
3.97 (3H, singlet). 

71 fii) a-(3-F luoro-4-methoxvphenvn-a>(4-sulphamoylanilinotecetonitrile 

Following a procedure similar to that described in Example 1(ii), but using N-(3-f!uoro-4-m ethoxybenzyliden e)« 
4-sulphamoylaniline [prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials the title 
compound was obtained as a slightly yellow powder (yield 98%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.69 (2H. doublet, J = 9 Hz); 
7.37 - 7.33 (2H, multiplet); 

7.13 - 7.05 (1 H, broad singlet); 
7.12(1H, triplet, J = 9 Hz); 
6.83 (2H, doublet, J = 9 Hz); . 
6.79 (2H, broad singlet); 
5.77- 5.73 (1H, multiplet); 
3.91 (3H, singlet). 

71 (iii) 2-(3- Fluoro-4-methoxyphenvl)-4-methvH >(4>sulphamoylphenvhpvrro»e 

Folbwing a procedure similar to that described in Example 1(iii), but using o>(3 -fluoro-4-methoxyphenyl)-a-(4-sul- 
phamoylanilino) acetonitrile [prepared as described in step (ii) above] and methacrolein as starting materials, the title 
compound was obtained as a white powder (yield 28%), melting at 170 - 173°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 8 ppm: 

7.86 (2H, doublet, J = 9 Hz); 
7.23 (2H, doublet, J = 9 Hz); 
6.90-6.81 (3H, multiplet); 
6.79 (1H, doublet, J = 2 Hz); 
6.74 (1H, doublet, J = 2 Hz); 
4.82 (2H, broad singlet); 

3.87 (3H, singlet); 
2.17 (3H, singlet). 

Mass spectrum (El) m/z: 360 [M+J. 
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EXAMPLE 72 

2te4-Difluoroph nvlM- m 1hvM-(4-sulphafnovlph ny|)pyrrole (Compound No. 2-11 51 

72(i) N-(2,4 -Dffluorobenzylidene)-4-sulDhamovtanilinB 

Following a procedure similar to that described in Example 1(i), but using 2,4-difluorobenzaldehyde and 4-sul- 
phamoylaniline as starting materials, the title compound was obtained as a pale yellow powder (yield 52%) 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

8.67 (1H, singlet); 

8.20 (1 H. doublet of triplets, J = 7 & 9 Hz); 
7.97 (2H, doublet of doublets, J = 2 & 7 Hz); 
7.28 (2H, doublet of doublets, J = 2 & 7 Hz); 
7.05 - 6.98 (1H, multiplet); 
6.95 -6.87(1 H, multiplet); 
4.88 (2H, broad singlet). 

72(ii)a-f2. 4-Difluoroohenvn-g-(4>sulPhamovlanilino)acetonitrile 

Following a procedure similar to that described in Example 1(ii), but using N-(2,4-difluorobenzylidene)-4-su>- 
phamoylaniline [prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials, the title com- 
pound was obtained as a pale yellow powder (yield 88%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.76 (2H, doublet. J = 9 Hz); 
7.71 -7.65(1H, multiplet); 
7.05 - 6.92 (2H, multiplet); 
6.82 (2H, doublet, J = 9 Hz); 

6.79 (1H, multiplet); 
6.37 (2H, broad singlet); 
5.73 (1H, doublet, J = 9 Hz). 

72(iii) 2-f2.4 -Difluorophenvn-4-methvM-(4-sulphamovlphenvhDvrrole 

Following a procedure similar to that described in Example 1 (iii), but using a-(2,4-difluorophenyl)-a-(4-sulphamoy- 
lanilino)acetonitrile [prepared as described in step (ii) above] and methacrolein as starting materials, the title compound 
was obtained as a pale brown powder (yield 32%), melting at 170 - 172°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7.84 (2H, doublet, J = 9 Hz); 

7.20 (2H, doublet, J = 9 Hz); 

7.21 -7.13(1H, multiplet); 
6.87 - 6.67 (2H, multiplet); 

6.80 (1H, broad singlet); 
6.31 (1H, broad singlet); 

4.85 (2H, broad singlet); 
2.19 (3H, singlet). 

Mass spectrum (El) m/z: 348 [M*]. 

EXAMPLE 73 

2-(4-Methoxyphenvl)-3-met hvH-(4-sulphamovlphenvnpvrrole (Compound No, 2-76) 

Foltowing a procedure similar to that described in Exampl 52(iii), but using crotonakJehyde instead of methacro- 
lein, the title compound was obtained as a brown amorphous powder (yield 21%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 
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7.79 (2H, doubl t. J = 9Hz); 
7.16(2H.doubl t, J = 9Hz); 
7.01 (2H. doublet, J = 9 Hz); 
6.88 (tH, doublet, J = 3 Hz); 
6.83 (2H, doublet, J = 9 Hz); 
6.28 (1H, doublet, J = 3 Hz); 
4.86 (2H, singlet); 

3.80 (3H, singlet); 
2.14 (3H, singlet). 



Mass spectrum (El) m/z: 342 [M + ]. 



EXAMPLE 74 



2^3ADffluorophenvl)-4-rnethvl-1-f4-sulDh a movtohenvl>Dvrrole (Compound No. 2-1121 

74(i) N-(3,4- Diftuorobenzylidene)-4-sulohamovlaniline 

Following a procedure similar to that described in Example 1(i), but using ^ifluorobenzaldehyde and 4-sul- 
phamoylan.lme as starting materials, the title compound was obtained as a slightly yellow powder (yield 67%) 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 8 ppm: 

8.40 (1H, singlet); 

7.96 (2H, doublet of doublets, J = 7 & 2 Hz); 

7.89-7.81 (1H, multiplet); 

7.67 - 7.62(1 H, multiplet); 

7.37 - 7.24 (1H, multiplet); 

7.25 (2H, doublet of doublets, J = 7 & 2 Hz); 

6.71 (2H, broad singlet). 

74fii) a'f3.4 -Difluorophenvl)-g-(4-sulphamovlanitino)acetonitnle 

Following a procedure similar to that described in Example 1(ii), but using N-(3,4<iifluorobenzylidene)-4-sul- 
phamoylan.line [prepared as described in step (i) above) and trimethylsilyl cyanide as starting materials the title com- 
pound was obtained as a slightly yellow powder (yield 92%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.76 (2H. doublet, J = 9 Hz); 
7.52-7.24 (3H, multiplet); 
6.82- 6.79 (3H, multiplet); 
6.28 (2H, broad singlet); 
5.64 (1H, doublet, J = 8 Hz). 



74(iii) 2-(3,4-Difluorophenvh -4-methvl-1-r4-sulphamovlDhenvnpvrrole 

Following a procedure similar to that described in Example 1 (iii), but using a-(3,4<«fluorophenyl)-a-(4-sulphamoy- 
lan.l»no)aceton.tnle [prepared as described in step (ii) above] and methacrolein as starting materials, the title compound 
was obtained as a pale yellow powder (yield 51%), melting at 177 - 179°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 8 ppm: 

7.88 (2H, doublet of doublets, J = 2 & 7 Hz); 
7.23 (2H, doublet of doublets, J = 2 & 7 Hz); 
7.08 - 6.89 (2H, multiplet); 
6.81 -6.76(1H, multiplet); 
6.74 (1H, doublet, J = 2 Hz); 
6.29 (1H, doublet, J = 2Hz); 
4.99 (2H, broad singlet); 
2.17 (3H, singlet). 
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Mass spectrum (El) m/z: 348 (M + ). 
EXAMPLE 75 

H^^DmuorophenylM^methvl^^sulDha r noytphenvnDvrrote (Compound No. 1-1221 

75fi) 2.4-Dmuorc~N>f4-su (phamovlbenzvlidenBlanilina 

Following a procedure similar to that described in Example 1{i), but using 4-sutphamoylbenzaldehyde and 2 4-di- 
fluoroaniline as starting materials, the title compound was obtained as a white powder (yield 47%) 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

8.79 (1H, singlet); 
8.12 (2H, doublet, J = 8 Hz); 
7.97 (2H, doublet, J = 8 Hz); 
7.58 - 7.34 (4H f multiplet); 
7.21 -7.13(1H, multiplet). 

75fii) g'(2.4>Difiuoronili no)'a-(4'SulDhamovlphenvl)acetonitrile 

Following a procedure similar to that described in Example 1(H), but using 2,4-difluoro-N.(4-surphamoylbenzyli. 
dene)an,hne [prepared as described in step (i) above] and trimethylsifyl cyanide as starting matlrials, the title compound 
was obtained as a white powder (yield 100%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.91 (2H, doublet, J = 8 Hz); 
7.76 (2H, doublet, J = 8 Hz); 
7.44 (2H, singlet); 
7.25- 7.17 (1H, multiplet); 
6.97- 6.94 (2H, multiplet); 
6.73 (1H, doublet, J =10 Hz); 
6.17 (1H, doublet, J =10 Hz). 

75(iii) 1-f2,4-Difluorophenyl )-4-methvl-2-f4-sulphamovlPhenvnDvrrole 

Following a procedure similar to that described in Example 1 (iii), but using a-(2,4-difluoroanilino)-a-(4-sulphamoy|. 
phenyOacetonrtrile [prepared as described in step (ii) above] and methacrolein as starting materials, the title compound 
was obtained as a white powder (yield 63%), melting at 140 - 141 °C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 6 ppm: 

7.75 (2H, doublet, J = 8 Hz); 
7.23- 7.16 (3H, multiplet); 
6.94 - 6.88 (2H, multiplet); 
6.69 (1H, singlet); 
6.43 (1H, singlet); 
4.99 (2H, singlet); 
2.20 (3H, singlet). 

Mass spectrum (El) m/z: 348 [M+]. 

EXAMPLE 76 

2-{4-Methoxvphenvl)-W4- sulphamovlphenvl)pvrrole (Compound No. 2-73) 

Following a procedure similar to that described in Example 52(iii), but using acrolein instead of methacrolein the 
titl compound was obtained as a pale brown powder (yield 10%), melting at 183 - 184 9 C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 5 ppm: 
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7.92 - 7.84 (2H, multiplet); 
7.39 - 7.23 (2H, multiplet); 
7.11 -7.04(2H, multiplet); 
6.95- 6.93 (1H, multiplet); 
6.82-6.78 (2H, multiplet); 
6.39 (2H, multiplet); 
4.84 (2H, singlet); 
3.80 (3H, singlet). 

Mass spectrum (El) m/z: 342 [M+]. 

EXAMPLE 77 



4-MethYl-2-phenvl«W4>sul ohamovlphenvn P vrrole ( Compound No. 2-60) 

77(i) N-Ben zvlkJene^-sulphamovlaniline 

Following a procedure similar to that described in Example 1(i), but using benzaldehyde and 4-sulphamoylaniline 
as starting matenals, the title compound was obtained as a pale yellow powder (yield 91 %) 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

8.45 (1H, singlet); 
7.97-7.90 (2H, multiplet); 
7.95 (2H, doublet, J = 9 Hz); 
7.57 - 7.47 (3H, multiplet); 
7.25 (2H, doublet, J = 9 Hz); 
6.74 (2H, broad singlet). 



77(ii) a-Phe nvl-a-(4-sulDhamovlanilino)acetonitrile 

Following a procedure similar to that described in Example 4(H). but using N-benzylidene-4-sulphamoylaniline 
(prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials, the title compound was ob- 
tained as a slightly yellow powder (yield 96%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 



7.78 (2H, doublet, J = 9 Hz); 
7.64 - 7.61 (2H, multiplet); 
7.55 - 7.47 (3H, multiplet); 
6.85 (2H, doublet, J = 9 Hz); 
6.52 (1H, broad doublet, J = 8 Hz); 
6.24 (2H, broad singlet); 
5.66 (1H, broad doublet, J = 8 Hz). 



77(iii) 4-Met hvl-2-phenvl-1 -(4-sulphamovlphenvnovrrole 

Following a procedure similar to that described in Example 1(iii), but using a-phenyl-a-(4-sulphamoylanilino)ace- 
tonitnle [prepared as described in step (ii) above] and methacrolein as starting materials, the title compound was ob- 
tained as a pale yellow powder (yield 47%), melting at 1 65 - 1 68°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.84 (2H, doublet of doublets, J = 2 & 7 Hz); 
7.23 (2H. doublet of doublets, J = 2 & 7 Hz); 
7.28 - 7.20 (3H, multiplet); 
7.12-7.09 (2H, multiplet); 
6.75 (1H, doublet, J = 2 Hz); 
6.31 (1H, doublet, J = 2 Hz); 
4.88 (2H, broad singlet); 
2.18 (3H, singlet). 
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Mass spectrum (El) m/z. 312 [M + ]. 
EXAMPLE 78 

4-Methyl2H3,4-dir^^ Na g ^ 

78fi) N-(3,4-Dtrnethvlb enzvlideneM-su)DhamoY)anilinft 

Following a procedure similar to that described in Example but using 3,4KJimethylbenzaldehyde and 4-sul- 
ptemoylaniline as startmg materials, the title compound was obtained as a pale yellow powder (yield 45%) 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 6 ppm: 

8.36 (1H, singlet); 

7.92 (2H, doublet, J = 9 Hz); 

7.69 (1H, doublet, J = 2 Hz); 

7.59 (1H, doublet of doublets, J = 1 & 7 Hz); 

7.26 - 7.08 (1H, multiplet); 

7.22 (2H, doublet, J = 9 Hz); 

6.46 (2H, broad singlet); 

2.34 (6H. singlet). 

78(ii)a-(3 t 4-Dimethvlohe nvl)-a-f4-sulDhamovlanilino)acetcfirtrilQ 

Following a procedure similar to that described in Example 1(ii), but using N-^imethylbenzylidene)-^!- 

Ipr " pared a , s f * cribed m st *P <0 abov °) and trimethylsily. cyanide as starting materials, the title com- 
pound was obtained as a slightly yellow powder (yield 91 %). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.72 (2H, doublet, J = 9 Hz); 
7.34 (1H, singlet); 
- 7.30 (1H, doublet, J = 8 Hz); 
7.20 (1H, doublet, J = 8 Hz); 

6.82 (2H, doublet, J = 9 Hz); 

6.74 - 6.70 (1H, broad multiplet); 
6.56 (2H, broad multiplet); 

5.54 (1 H, broad doublet, J = 8 Hz); 
2.30 (3H, singlet); 
2.29 (3H, singlet). 

7B(iii) 4-Methvl-2-f3.4-dimeth vlphenvn-1-f4-sulohamovlohenvl)pvrrole 

Following a procedure similar to that described in Example 1 (iii), but using a-(3,4-dimethyl P henyl)-a-(4-sulphamoy- 

was obtained as a slightly brown amorphous powder (yield 69%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.83 (2H, doublet, J = 9 Hz); 

7.22 (2H, doublet, J = 9 Hz); 
6.98 - 6.95 (2H, multiplet); 

6.75 (1H, multiplet); 

6.72 (1H, broad multiplet); 
6.25 (1H, doublet, J = 2 Hz); 

4.84 (2H, broad singlet); 

2.23 (3H, singlet); 
2.19 (3H, singlet); 
2.17 (3H, singlet). 

Mass spectrum (El) m/z: 340 [M+J. 
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EXAMPLE 79 

2^hloro-4-m thoxyphenylM-m thvH-f4- S u> p haiTiovlDhenvn P vrrole(ComD Q und M» 9,mn} 
79(i) N>(3>(^lorD^metho xvben2vlidene)>4-sulphamoylanilinQ 

4^2^ t0 th3t deSCnbed h EXarnp,e bUt USin9 ^lorcM-methoxybenzaldehyde and 

Jsu phamoylan,line as starting materials, the title compound was obtained as a pale yellow powder (yield 72%) 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl suboxide) 5 ppm: 

8.37 (1H, singlet); 

8.00 (1H, doublet, J = 2 Hz); 

7.93 (2H, doublet, J = 9 Hz); 

7.77 (1 H, doublet of doublets, J = 2 & 9 Hz); 

7.24 (2H, doublet, J = 9 Hz); 

7.09 (1H. doublet, J = 9 Hz); 

6.90 (2H, broad doublet, J = 5 Hz); 

3.99 (3H, singlet). 

79(ii)a.(3-Chloro^-methoxYphenvh-a-f4- S ul phamovlanilino)acetonitrile 

J n °S 8 rT*™ t0 mat dGSCribed m Examp,e but using N-(3^hloro^-methoxybenzylidene)- 
4.sulphamoylan,l,ne [prepared as described in step (i) abovej and trimethylsilyl cyanide as starting maTerial7the"rtte 
compound was obtained as a slightly yellow powder (yield 64%). maienais, me title 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.76 - 7.46 (4H, muftiplet); 
7.02 (1H, doublet, J = 9 Hz); 
6.80 (2H, doublet, J = 9 Hz); 
6.71 - 6.58 (1H, broad multiple!); 
6.44 - 6.27 (2H, broad multiplet); 
5.57 (1H, broad doublet, J = 8 Hz); 
3.94 (3H, singlet). 

79(iii) 2'(3-Chtoro>4-methoxY phenvl)>4-methvl-1-f4-sulohamoy|phenvl)pYrrole 

Followingaproceduresimilartothatdescribedin Example 1(iii), but using a-(3^hloro-4.methoxyphenyl)-a-(4-sul- 
Phan^ylanil^acetonrtrile [prepared as described in step (ii) above] and methacrolein as starting Catena s the SL 
compound was obtamed as a slightly yellow powder (yield 37%), melting at 160 - 1 63>C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 5 ppm: 

7.86 (2H, doublet, J = 9 Hz); 

7.23 (1H, doublet, J = 2 Hz); 

7.23 (2H, doublet, J = 9 Hz); 

6.84 (1H, doublet of doublets, J = 2 & 9 Hz); 

6.78 (1H, doublet, J = 9 Hz); 

6.73 (1H, broad multiplet); 

6.25 (1H, doublet, J = 2 Hz); 

4.83 (2H, broad singlet); 

3.88 (3H, singlet); 

2.17 (3H, singlet). 

Mass spectrum (El) m/z: 376 [M + J. 
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EXAMPLE 80 



2^Methoxyph nYlMmethvU-f^ethYl s ulphonvlDhgnvnpvrrole (Compound No. 2-22) 

Following a procedure similar to that described in Example 28(1.0, but using methacrolein instead of acrolein, the 
title compound was obtained as a white powder (yield 36%), melting at 159 - 161°C. 



7.85 (2H, doublet, J = 


9 Hz); 


7.27 (2H, doublet, J = 


9 Hz); 


7.03 (2H, doublet, J = 


9 Hz); 


6.79 (2H, doublet, J = 


9 Hz); 


6.74 (1H, singlet); 




6.24 (1H, singlet); 




3.80 (3H, singlet); 




3.07 (3H. singlet); 




2.18 (3H, singlet). 





Mass spectrum (FAB) m/z: 341 [M+j. 
EXAMPLE 81 

8Ui) Dieth yl a-(4-methoxvphenacvnmalonate 

3.50 g (21.8 mmol) of diethyl malonate were dissolved in 60 ml of anhydrous tetrahydrofuran, and 2 70 a (240 
mmol) of potassium t-butoxide were added to the resulting solution, whilst ice^ooling. The mixture was then stirred 

or 1 hour. At the end of this time, a solution of 5.00 g (21 .8 mmol) of 4-methoxyphenacyl bromide in 40 ml of anhydrous 
tetrahydrofuran was slowly added dropwise to the mixture, whilst ice-cooling. The mixture was stirred, whilst ice^ooiing 

V T,' 3 sa,ura,9d a( ' ueous s 01 " 110 " « ammonium chloride was added, and the mixture was extracted 

with ethyl acetate. The organic extract was washed with water and dried over anhydrous magnesium sulphate, and 
then the solvent was removed by distillation under reduced pressure. The residue thus obtained was applied toa silica 
gel chromatography column and eluted with a 1 : 4 by volume mixture of ethyl acetate and hexane. to give 4 87 q of 
the title compound as a slightly yellow oily substance (yield 73%). 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI 3 ) 8 ppm: 

7.97 (2H, doublet, J -9 Hz); 

6.94 (2H, doublet, J = 9 Hz); 

4.25 (4H. quartet of doublets, J = 7&2 Hz); 

4.04(1 H, triplet, J = 7 Hz); 

3.88 (3H. singlet); 

3.58 (2H, doublet, J = 7 Hz); 

1.28 (6H. triplet, J = 7 Hz). 

81 (ii) Diethyl a-(3-cvcloDentvtoxy^ethoxvben ?vl)< t .(4-methoxvphenacv0malonat a 

0.29 g (7.1 mmol) of sodium hydride (as a 60% w/w dispersion in mineral oil) was added to 50 ml of anhydrous 
™ a' 3 "' ice - coolin 9' *en the mixture was stirred for 10 minutes. At the end of this time, a solution 
ol 2.00 g (6.5 mmol) of diethyl a-(4-methoxyphenacyl)malonate (prepared as described in step (i) abovel in 20 ml of 
anhydrous tetrahydrofuran was slowly added dropwise to the mixture, whilst ice«ooling. The mixture was then stirred 
for 30 minutes. A solulbn of 1.72 g (7.1 mmol) of 3^clopentybxy-4-methoxybenzyl chloride in 20 ml of anhydrous 
tetrahydrofuran and 0.97 g (6.5 mmol) of sodium iodide were then added to the mixture, and the resulting mixture was 
heat d under reflux for 2 hours. At the end of this time, th mixtur was cooled to room temperature and was then 
acidified by the addition of 3 N aqueous hydrochloric acid and extracted with ethyl acetate The organic xtract was 
wash d with water and dried over anhydrous magnesium sulphate, and then the solvent was remov d by distillation 
under reduced pressure. The residue thus obtained was applied to a silica gel chromatography column and eluted with 
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iLtone V ° IUme mlXtUfe ° f %l aC9tatQ h9Xan0, l ° ° iVG 2 45 9 * the tmQ cor W* as a P al * Yell w ily 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 8 ppm: 

7.91 (2H, doublet J = 9 Hz); 

6.91 (2H, doublet, J = 9 Hz); 

6.68 (1H, doublet, J = 8 Hz); 

6.45 (1 H. doublet of doublets. J - 8 & 2 Hz); 

6.36 (1H, doublet, J = 2 Hz); 

4.31 -4.22(1H, multiplet); 

4.24 (4H, quartet, J = 7 Hz); 

3.86 (3H, singlet); 

3.77 (3H. singlet); 

3.49 (2H, singlet); 

3.44 (2H, singlet); 

1.72- 1.45 (BH, multiplet); 

1.27 (6H, triplet, J = 7 Hz). 

BlflB) Ethyl a-(3-cvclopenMoxv^ethoxvb e^ 

h 0 J ; k!h 9(4 T T? 0 ^ a <^ k ^ M ^ [prepared as 

desc bed ,n step (.») above] and 1 .26 g (4.7 mmol) of 18-crown-6 were dissolved in 50 ml of benzene, and 4 70 ml (4 7 

Stln J !n S ° ,Ut T ° f P° ,assium hvdroxjde in ethano1 w ere added to the resulting solution. The mixture was 
then stirredfor 30 minutes, after which the ethanol in the reaction mixture was removed by distillation under reduced 
pressure. The remaining reaction solution was heated under reflux for 14 hours and then the reaction mixture was 
cooled to room temperature. The mixture was then acidified by the addition of 3 N aqueous hydrochloric acid and the 
resulting mixture was extracted with ethyl acetate. The organic extract was washed with water and dried over anhydrous 
magnesium sulphate, and then the solvent was removed by distillation under reduced pressure. The residue thus 
obtained was applied to a silica gel chromatography column and eluted with a 1 : 4 by volume mixture of ethyl acetate 
and hexane, to give 1 .68 g of the title compound as slightly yellow crystals (yield-81 %), - . 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm . ■ 

7.92 (2H, doublet, J = 9 Hz); 
6.90 (2H, doublet, J = 9 Hz); 
6.78 (1H, doublet, J = 8 Hz); 
6.74 - 6.67 (2H, multiplet); 
4.76 - 4.67 (1H, multiplet); 
4.12 (2H. quartet, J = 7 Hz); 
3.86 (3H t singlet); 
3.82 (3H, singlet); 
3.39 - 3.22 (2H, multiplet); 
3.07-2.92 (2H, multiplet); 
2.83- 2.72 (1H, multiplet); 
1.97- 1.53 (8H, multiplet); 
1.19 (3H, triplet, J = 7 Hz). 

81 Qyj 4-(3^yclopentvloxv-4-methoxvbenzvt>-2-(4. m ethoxv P henvn-1 -(4-sulphamovlphfln Y l) p Y rmte 

200 mg (0.46 mmol) of ethyl a-(3^clopentyloxy^-methoxybenzyl)-a-(4^Tiethoxyphenacyl)acetate [prepared as 
described in step (in) above) were dissolved in 10 ml of anhydrous diethyl ether, and 20 mg (0.68 mmol) of lithium 
aluminium hydride were added to the resulting solution, whilst ice^ooling. The mixture was then stirred for 1 hour 
whilst ice-coolmg. At the end of this time, 30 uJ of water, 30 uJ of a 1 5% w/v aqueous solution of sodium hydroxide and 
80 Ml of water were added to the mixture, in that order, and the resulting mixture was stirred at room temperature for 
10 minutes. Anhydrous magnesium sulphate was then added to the reaction mixtur to dehydrate it, and then the 
mixture was filtered using a Celite (trade mark) filter aid. The nitrate was then concentrated by vaporation under 
reduced pressur , to giv 140 mg of a residu . 

The whole of this residue was dissolved in 20 ml of methylene chlorid . and 1.70 g (4.59 mmol) of pyridinium 
dichromate were added to the resulting solution, which was then stirred at room temperature overnight. The reaction 



118 



EP0799823A1 

'OOZ o™? Sred " Sin9 « ° e !!l e (,fade mafk) fift8r 3nd ,he filtra,e was centra, d by evaporation under 
22,71 ^ ares • The residue thus btained was applied to a silica get chromatography column and 

,1 T ™. T °' Bthyl 3Ce,a,e and hexan • to ■>*• 60 "9 01 Cfude «-(^cli nJbxy-ZeTh 
22S22JT h , sn | acy,)aCeta,dehyd 383,331 br Thevmoie^thTpirtth^ b- 

SuSr^!^ 3 ^ " 3Cet,C 3dd " and 26 019 ( ° 15 mmo,) 01 ^"'Phamoylaniline were added to the resetting 
•Anm The mocture was then heated under reflux tor 1 hour, after which acetic acid was removed by distillation under 

d ! ^ ,0 reSidU8 and ^ miX,UrS W9S neutrateed ■* a saturated aqueous soS, 

^2 h ^ 9 mbrtUfe ^ ,he " 8X,raC,ed Wtth e,hy ' ^ 11,3 was washS 

wth water and dned over anhydrous magnesium sulphate, and then the solvent was removed by distillation under 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCIJ 6 ppm: 

7.82 (2H, doublet, J = 9 Hz); 
7.20 (2H, doublet, J = 9 Hz); 
7.02 (2H, doublet, J = 9 Hz); 
6.87-6.72 (5H f multiple!); 
6.63 (1H, broad singlet); 
6.24 (1H. doublet, J = 2 Hz); 
4.84 (2H, broad singlet); 
4.80-4.70 (1H, multiplet); 

3.83 (3H, singlet); 
3.80 (2H. singlet); 
3.78 (3H, singlet); 
1.95-1.53 (8H, multiplet). 

EXAMPLE 82 

I^Acetyfamlnosulp^^ f Compound N a gunny " 

B2(i) 3-(4-Methoxvbenzovl^ 2-methvlpropionaldehvde 

mmotw Hi^^ ° f pr ^ a ' deh y de added dropwise under a stream of nitrogen to a solution of 6.46 g (50 
mrnol) of d,i S opropylam,ne. 39 g of molecular sieves 4A and 10 mg of 2,6-di-t-butyU-methylphenol in 50 ml of tetchy 
drofuran, and the mixture was left to stand for 3 hours. At the end of this time, 5 73 g (25 mmol) of aSS^SSL 
r^cetophenone were added to the mixture, and the mbcture was left to stand at room temperature ovS Z 

SXSS^TSr ' T d 55 m ' OM N aqUe ° US hydfOCh, ° riC aCid Were added ^ sepaSe 

it into liquid phases. The aqueous layer was separated and extracted twice with ethyl acetate The organic extracts 

were combined and washed with water and wrth a saturated aqueous solulbn of sodium chtoride ^ 

resuh,ngsolutic.wBsthendriedoveranhydrousmagnesiums 

TZ e J2° r ^ K Ue thUS ° btained ^ app,iid t0 3 SiHca 961 ^romatography column anTeluted with a 2 1 by 
lubsTance ° ^ aCetat9 * * 2 82 9 (yieW 26%) ° f the title com P ound as * yellow oily 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy S ppm: 

9.80 (1H, singlet); 

7.96 (2H, doublet, J = 9 Hz); 
6.94 (2H, doublet, J = 9 Hz); 
3.88 (3H, singlet); 

3.44 (1H, doublet of doublets, J = 6 & 17 Hz); 
3.17 - 3.03 (IH, multiplet); 

2.97 (1H, doublet of doublets, J = 6 & 17 Hz) 
1.23 (3H, doublet, J = 7 Hz). 

82(ii) 1 -{4-Ac tvlaminosulDh onvlphenvn-2>(4-methoxvDhenyl)-4-methvlDYrrolQ 

A solution of 2.82 g (12.8 mmol) of 3-(4.methoxybenzoyl)-2-m thyipropionaldehyde (preparedas d scribed in step 
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(i) above] and 2.74 g (12.8 mmol) of 4-acetylaminosulphonylaniline in 30 ml f acetic acid was heated under r fluxf r 
3 hours, aft r which the acetic acid was removed by distillation under reduced pressure. The residue thus obtain d 
wasdissohr d in chlorof rm and a saturated aqueous solution of sodium hydrogencarbonate was added to the resulting 
sdution to s parate it into liquid phases. The organic xtract was washed with wat r and with a saturated aqueous 
sdutwn of sodium chloride, in that order, and dried over anhydrous magnesium sulphate, after which it was concen- 
trated by evaporation under reduced pressure. The residue thus obtained was applied to a silica gel chromatography 
column and eluted with a 2 : 3 by volume mixture of hexane and ethyl acetate. It was then recrystallized from ethanol 
(ogive 0.79 g (y,eld 16%) of the title compound as a white powder, melting at 21 5 - 21 7°C 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI 3 ) 5 ppm: 

8.07 - 7.91 (1H, broad singlet); 
7.95 (2H, doublet, J = 9 Hz); 
7.24 (2H, doublet. J = 9 Hz); 
7.03 (2H. doublet. J = 9 Hz); 

6.79 (2H. doublet, J = 9 Hz); 
6.73 (1H, singlet); 

6.23 (1H, singlet); 

3.80 (3H, singlet); 
2.17 (3H. singlet); 
2.09 (3H. singlet). 

Mass spectrum (FAB) m/z. 384 [M*]. 

EXAMPLE 83 

H4-AcetYlamlnosulphonvlphenvl>.2. ( 3.4.dlnr l ethvlDhenvlV4.methvlDvrr 0 | e (Compound No 2-ldfl) 

830) 3-Bromo-2-methvl propionaldehvde ethylene acetal 

' 1 , 6 03 /" 1 (0 12 mol > 01 te,ralin were char 9 ed intoaflask, and 24.27 ml (0.47 mol) of bromine were added dropwise 
thereto, whi 1st .ce-cooling. The hydrogen bromide gas thus produced was bubbled through a tube into 55 21 ml (0 99 
moO of ethylene glycol, whilst ice-cooling. After 4 hours. 25 ml (0.30 mol) of methacrolein were added dropwise to the 
mxture, whrch was then stirred at room temperature for 1 hour. The reaction solution was then extracted twice with 
pentan* and the organic extract was washed with a 5% aqueous solution of sodium hydrogencarbonate and with a 
saturated aqueous solution of sodium chloride, in that order. It was then dried over anhydrous magnesium sulphate 
and concentrated by evaporation under reduced pressure. The residue thus obtained was distilled under reduced 
pressure to g.ve 29.81 g (yield 51%) of the title compound as a colourless oily substance, boiling at 65 - 68'C/2 mmHo 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 6 ppm: 9 

4.83 (1H. doublet, J = 5 Hz); 

4.03 - 3.84 (4H, multiplet); 

3.53 (1H, doublet of doublets. J = 5 & 10 Hz); 

3.37 (1H. doublet of doublets. J = 7 & 10 Hz); 

2.18-2.01 (1H, multiplet); 

1.11 (3H. doublet, J = 7 Hz). 

83(ii) 3-(3,4-Dimethvlbenz oyl)-2-methvtoropionaldehvde ethylene acetal 

0^29 ml (3 4 mmol) of 1.2-dibromoethane was added to a suspension of 1.66g(68.1 mmol) of magnesium in S ml 
o anhydrous tetrahydrofuran under a stream of nitrogen. 9.96 g (51.1 mmol) of 3-bromo-2-methylpropionaldehyde 
ethylene acetal (prepared as described in step (i) above] were then added dropwise to the resulting mixture, whilst ice- 

n9, ^u er miX,Ufe S,ifr8d ,0r 1 nour A solu,ion of 6 58 9 (34-1 mmol) of N-methoxy-N-methyl-3 

4-d.methylbenzamide in 30 ml of tetrahydrofuran was then added dropwise to the mixture, a^d the resulting mixture 
was st.rred, whilst ice-cooling for 1 hour. A saturated aqueous solution of ammonium chbride was then added to the 
mixture, and the resulting mixture was extracted twice with ethyl acetat . The organic extracts were combined and 
washed with a saturated aqueous solution of sodium chl ride, after which they were dried over anhydrous magnesium 
sulphate and concentrated by evaporation under reduced pressure. The residue thus obtained was applied to a silica 
gel chromatography column and eluted with a 6 : 1 by volume mixture of h xane and ethyl acetate to give 3 26 g (yield 
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39%) of th titl compound as a col urless oily substance. 
Nuclear Magnetic Resonanc Spectrum (270 MHz, CDCy 6 ppm: 

7.75 (1H, singlet); 

771 (1H, doublet, J = 8 Hz); 
7.20 (1H, doublet, J = 8 Hz); 
4.82 (1H, doublet, J = 4 Hz); 

4.01 - 3.83 (4H, multiplet); 

3.18 (1H, doublet of doublets. J = 5 & 16 Hz); 

2.76 (1H, doublet of doublets, J = 9 & 16 Hz)' 
2.62 - 2.47 (1H, multiplet); 

2.31 (6H, singlet); 

1.02 (3H, doublet, J = 7 Hz). 

83 (iii) 1 -(4-Acetylamtnosulphonvto^ 

m JZ*J E 1 r m !o°J 3 -( 3 ' 4 ^ imeth y ,b ^°y')-2-methyl P ro P ionaldehyde ethylene acetal [prepared as described 
2! ^' Ji 9 ! 31 mm0,) ° f ^cetylaminosulphonylaniline were dissolved in a m*u7e of 52 Z uS 
l ydr0Ch,0riC acid and 16 ml of tetrahydrofuran, and the mixture was heated at 70*C f or 1 houf 

J^l S ' me m,X,UrC ^ ,6ft t0 Sland t0 aN0W » 10 0001 The mi * ur * ™» extracted three Kme w!h 
ethyl acetate. The organ.c extracts were combined and washed with a saturated aqueous solution of mJm^S 

l*rir th6n T ^ anhydfOUS ma9nesiUm S ^ hate ' -* * was conceded by e^ 

Z£T^ k J ? reSSUfe * r6S,dUQ thUS ° btalned apph8d t0 a si,ica 9 eI Cartography columned 

Q Sd 2?%?of ti^ mat H e ° f hSXane ^ ^ ^ and CrySla,,iS6d f ™ ^iisoprop^etSeJ to g"e V27 
g (yield 25%) of the title compound as a white powder, melting at 1 92 -193 a C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDC1 3 ) 6 ppm: 

7.95 (2H, doublet, J = 9 Hz); 
B. 05 - 7.93 (1H, broad singlet); 

7.25 (2H, doublet. J = 9 Hz); 
:■• 6.98 (1 H, doublet, J = 8 Hz); 

6.93 (1H, singlet); .. ' .* 

6.76 (1H, doublet, J = 8 Hz); 
6.74 (1H, singlet); 

6.26 (1H, singlet); 
2.23 (3H, singlet); 
2.17 (6H, singlet); 
2.08 (3H, singlet). 

Mass spectrum (El) m/z: 382 [M*J. 

EXAMPLE 84 

^Methyl-H^methYHhlophenvt^a^^sulDham Q viphenvnDYrrQle (Compound No vi§4) 

84(i) 4-Methvlthio-N-f4-su |phamovlbenzylidene)aniline 

vitKiL° n r Wln9 3 ^ r0CedUre Similar t0 ^ deSCfibed in Examp,e 1 but usin 9 4-sulphamoylbenzaldehyde and 4-meth- 
ylth,oan, ime as starfng materials, the title compound was obtained as a yellow powder (yield 95%) 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

8.76 (1H, singlet); 

8.10 (2H. doublet, J = 8 Hz); 

7. 95 (2H, doublet, J = 8 Hz); 

7.50 (2H, singlet); 

7.33 (4H, multipl t); 

2.50 (3H, singlet). 
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B4(ii) a-(4-Methvlthioanilin n ) .a.f4-SUloh a mny|phenvlte f:a t nitrite 

Nuclear Magnetk: Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 6 PP m: 

7.92 (2H, doublet, J = 8 Hz); 
7.75 (2H, doublet, J = 8 Hz); 
7.45 (2H, singlet); 
7.18 (2H. doublet, J = 9 Hz); 
6.92 -6.7B(3H, multiplet); 
6.15 (1H. doublet, J = 9 Hz); 
2.38 (3H, singlet). 

S4fija 4-MethYl-H4-methvRhiODhenvn-P.f^ 

expound was obtained as a slightly yellow powder (yield 33%), melting at 194 - 1 96"C 
Nuclear Magnet* Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.54 (2H, doublet, J = 8 Hz); 
7.29 - 7.20 (6H, multiplet); 
7.10 (2H, doublet, J = 9 Hz); 
6.88 (1H, singlet); 
6.41 (1H. multiplet); 
2.48 (3H, singlet); 
2.10 (3H, singlet). 

Mass spectrum (El) m/z: 358 [M + J. 

EXAMPLE 85 

H4-Eth Y rthlophenyl)^ Mf> ^ 

B5fj] 4-Ethvlthio-N-f4-sulD hamovlbenyYlidene)aniline 

NMea, Magn* 8.*™™ Sp,*™, |2ro MHz. h^M.d dilhy, J^ZSj" pj^ 

8.76 (1H, singlet); 

8.10 (2H, doublet, J = 8 Hz); 

7.95 (2H, doublet, J = 8 Hz); 

7.50 (2H, singlet); 

7.40 - 7.30 (4H, multiplet); 

3.01 (2H, quartet, J = 7 Hz); 

1.27-1.22 (3H, multiplet). 

B5(ii)a>(4-Ethv»hioanilino)-n t .(4-sulDhamo Y |phenvhacetonitrilP 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dim thyl sulphoxide) 5 ppm: 
7.91 (2H, doublet, J = 8 Hz); 
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7.54 (2H, doublet, J = 8 Hz); 
7.44 (2H, singlet); 
7.23 (2H, doublet, J = 8 Hz); 
6.93 (1H, doublet, J = 9 Hz); 
6.80 (2H. doublet, J = 8 Hz); 
6.14 (1H, doublet, J = 9 Hz); 
2.79 (2H, quartet, J = 7 Hz); 
1.14 (3H, triplet, J = 7 Hz). 

B5(iii) 1 '(4>Emvimk)ohenvl)^-n rie thv^2.r4- 5 ul p hamovbhenvl)p Yrrnto 



Folbwng a procedure similar to that described in Example 1(iii), but using a.(4-ethylthioanilino).a.f4-sul D hamovl 
was obtained as a slightly yellow powder (yield 69%), melting at 1 39 - 141'C compound 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 6 ppm: 

7.65 (2H, doublet, J = 8 Hz); 
7.34- 7.31 (4H, multiplet); ' 
7.21 (2H, doublet, J = 9 Hz); 
7.10 (2H, doublet, J = 8 Hz); 
6.90 (1H, singlet); 
6.42-6.41 (1H, multiplet); 
2.99 (2H, quartet, J = 7 Hz); 
2.10 (3H, singlet); 
124 (3H, triplet, J = 7 Hz). 

Mass spectrum (El) m/z: 372 [M+J. 

EXAMPLE 86 

4-Meth Y H^3 I 4-dimethylphen^^ (Compound No. 1-iem , 

86(i) 3,4-Dimethvl-N-f4- sulphamovlbenzvlidene) anilinft 

34im«thSnni PfOCet ! U L e Similar t0 ^ d6SCrib0d ln Examp,e W but usjn 9 4-sulphamcylbenzaldehyde and 

5^r2^ J p" 9 r 16 ^ 8 ' the tit,e C ° mpOUnd was oblained as a V e »°w Powder (yfeld 60%) 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) & ppm 

8.94 (2H, doublet, J = 8Hz); 

8.72 (1H, singlet); 

7.94 (2H, doublet, J = 8 Hz); 

7.48 (2H. singlet); 

7.21 - 7.06 (3H, multiplet); 

2.27 (3H, singlet); 

2.24 (3H, singlet). 

fl6(ii)a-(3 t 4-Dimethvlanilino)- a-(4>sulDhamo Y lphenvl)acetonitril ft 

dJSiS 3 Pf0Ce , dUr ! SimHar t0 th3t dBSCrib6d m Examp,e bu1 usin 9 3.^imethyl-N.(4-sul P hamoylbenzyli- 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 8 ppm: 

7.91 (2H, doublet, J = 8 Hz); 
7.53 (2H, doublet, J = 8 Hz); 
7.44 (2H, singlet); 
6.93 (1H, doublet, J = 8 Hz); 
6.66 (1H, multiplet); 
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6.57 - 6.49 (3H, multiplet); 
6.07 (1H, doublet, J =10 Hz); 
2. 14 (3H. singlet); 
2.10 (3H. singlet). 

86(iii) 4-Methyl-H3,4<lim ^ 

Following a procedure similar to that described in Example 1(iii), but using a-(3,4-dimethylanilino>-a.(4-su|. 

£Z£ S? ] T° n T *T red 35 deSCrib6d " Step ^thaclin as *3J2^^ « e 

compound was obtained as a slightly yellow powder (yield 43%), melting at 118 - 120°C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 6 ppm: 

7.82 (2H, doublet, J = 8 Hz); 

7.19 (2H, doublet, J = 8 Hz); 

7.05 (1H, doublet, J = 8 Hz); 

6.97 {1H, singlet); 

6.79 (1H, doublet, J = 8 Hz); 

6.73 (1H, singlet); 

6.38 (1H, singlet); 

5.02 (2H, singlet); 

2.25 (3H, singlet); 

2.22 (3H, singlet); 

2.17 (3H, singlet). 

Mass spectrum (El) m/z: 340 [M+J. 
EXAMPLE 87 

4-Meth Y l-2-(3 T 5-dlmethvlphenvl>-1^4-sul P h fl m ovl P henvhDvrrole (Compound No 2-id7| 

87(i)N-(3.5-Dimethvlben ?vlideneM-sulDhamovlanilinft ; t 

oh^^ncf Pr °^ Ure Simter , t0 ^ d6SCribed in Examp,e but usl "9 3,5-dimethylbenzaldehyde and 4-sul- 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 6 ppm 

8.55 (1H, singlet); 

7.85 (2H, doublet, J = 8 Hz); 

7.57 (2H, singlet); 

7.37 (4H, doublet, J = 8 Hz); 

7.22 (1H, singlet); 

2.35 (6H, singlet). 

87(ii)a-(3 l 5-DimethvlDhenyl Va-f4-sulohamoylanilino)acetonitrilP 

Dha ZS 3 r Pr0Ced H e S !T i,ar t0 th3t d6SCribed ln Examp,e 1 » but usln 9 N-O.S-dimethylbenzylideneH.sul- 
phamoylan.hne prepared as described in step (i) above] and trimethylsilyl cyanide as starting matemls the title com- 
pound was obtained as a pale yellow powder (yield 90%). materials, me title com- 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.61 (2H, doublet, J = 8 Hz); 

7.29 (1H, doublet, J = 8 Hz); 
7.16 (2H, singlet); 

7.04 (3H, singlet); 

6.89 (2H, doublet, J = 8 Hz); 

6.00 (1H. doublet, J = 8 Hz); 

2.30 (6H, singlet). 
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87(iii) 4-Methy|.2>r3.5-dim ft t hy| P henvn-1 -r4>sutphamovlDhen Y l)p yrr i ft 

was obtained as a slightly brown powder (yield 28%), melting at 163 - 166°C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 5 ppm: 

7.83 (2H, doublet, J= 9 Hz); 

7.23 (2H, doublet, J = 9 Hz); 

6.85 (1H, singlet); 

6.73 (3H, singlet); 

6.27 (1H, doublet, J = 2 Hz); 

4.85 (2H, singlet); 

2.21 (6H, singlet); 

2.17 (3H, singlet). 

Mass spectrum (El) m/z: 340 [M+]. 
EXAMPLE 88 

3-Meth Y l-2^4-meth Y tthlop^^ {Compound No. 

lain 3 Pr0 ° e T 6 *H" t0 lh3t d8SCfibed ln Examp,B 66 W* but "*B crotonaldehyde instead of methacro- 

ton the rtle compound was obtained as a pale yellow powder (yield 24%), melting at 1 32 - 134'C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 5 ppm: 

7.81 (2H. doublet. J = 9 Hz) 

7.18 (2H, doublet, J = 4 Hz) 
7.15 (2H, doublet, J = 4 Hz); 
7.00 (2H, doublet, J = 9 Hz); 
6.89 (1 H, doublet J= 3 Hz); 
6.26 (1H, doublet, J = 3Hz); 
4.78 (2H, singlet); 
2.48 (3H, singlet); 

2.15 (3H, singlet). 

Mass spectrum (El) m/z: 358 [M + ]. 
EXAMPLE 89 

1-(4-MethoxYphenYlh5-methvl-2^ulph a m Q Y l phenvnpvrrole (Compound No. 1-Bfi) 

the .tie compound was obtained as a pale yellow powder (yield 39%), melting at 196 - 197'C 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl suboxide) 8 ppm: 

7.56 (2H, doublet, J = 7 Hz); 
7.22 (2H, singlet); 
7. 16- 7.13 (4H, multiplet); 
6.99 (2H, doublet, J = 7 Hz); 
6.46- 6.44 (1H, multiplet); 
6.07 (1H, multiplet); 
3.33 (3H, singlet); 
2.03 (3H, singlet). 

Mass spectrum (El) m/z: 342 [M+J. 
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EXAMPLE 90 

5-M th Y l0^4-methylthiophenvt)-2>f4>sulD h amovtph nvlftwrole (Cgmgound No. L9S) 

ar J°"°r^ Procedure similar to that described in Example 84(ii«) ( but using methyl vinyl ketone instead of meth- 
acrolein, the title compound was obtained as a yellow powder (yield 65%), melting at 1 39 - 141°C 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl suboxide) 8 ppm: 

7.59 (2H, doublet, J = 8 Hz); 
7.34- 7 15 (8H, m,3Hz); 
6.48 (1H, doublet, J = 3 Hz), 
6.10 (1H, doublet, J = 3 Hz); 
2.50 (3H. singlet); 
2.07 (3H. singlet). 

Mass spectrum (El) m/z: 358 

EXAMPLE 91 

1-(4-Chlorophenyl)-S-methy|-2^sulD h aniovtohenvl)pvrrole (Compound No. 1.98) 

Following a procedure similar to that described in Example 59(iii), but using methyl vinyl ketone instead of acrolein 
the title compound was obtained as a pale yellow powder (yield 44%), melting at 1 52 - 1 54°C 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.61 (2H, doublet, J = 8 Hz); 
7.53 (2H, doublet, J = 8 Hz); 
7.28 - 7.20 (4H, multiplet); 
7.15 (2H, doublet, J = 8 Hz); 
6.49 (1H, doublet, J = 3 Hz); 
6.12 (1H, doublet, J = 3Hz); 
2.08 (3H, singlet). 

Mass spectrum (El) m/z: 346 [M+]. 

EXAMPLE 92 

H4-MethYrthlophenvl)-2-<4-sulpham 0 ylph envnpvrrole (Compound Ng 1-93) 

Following a procedure similar to that described in Example 84(iii), but using acrolein instead of methacrolein the 
title compound was obtained as a pale yellow powder (yield 15%), melting at 159 - 161'C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 6 ppm: 

7.75 (2H, doublet, J = 9 Hz); 

7.26 - 7.21 (4H, multiplet); 

7.10-7.07 (2H, multiplet); 

6.97- 6.95 (1H, multiplet); 

6.55 (1H, doublet of doublets, J = 4 & 2 Hz); 

6.39 (1H, triplet, J = 4 Hz); 

4.82 (2H, singlet); 

2.50 (3H, singlet). 

Mass spectrum (El) m/z. 344 [M+]. 
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EXAMPLE 93 



Ha^DichlofophenYl^^sulphaiTiQvtohen vnpvrrole f Compound No. 1.127) 

* J^m Win ° r PrOCedUfe Slmi!ar t0 ^ deSCrib6d in the three sta 9 es * ^camples 19(i) f 19(ii) and 19(iii) but usinq 
2,4^,chloroan,l m e as a starting material instead of 4-fluoroaniline, the title compound was obtained as a S 2 
meftingat 147- 149X. The total yield of the compound over the three stages was 15% ^ 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 8 ppm: 

7.79 (2H, doublet, J = 9 Hz); 

7.42 - 7.36 (2H, multiplet); 

7.26-7.23 (2H, multiplet); 

6.96-6.90 (2H, multiplet); 

6.50 (1 H, doublet of doublets, J = 3 & 1 Hz); 

6.40 (1H, triplet, J = 3Hz); 

4.87 (2H, singlet). 

Mass spectrum (El) m/z: 366 [M+]. 

EXAMPLE 94 

H4-EthoxvphenvlW2^4- S ulphamovlph e n YnpvrrolefC 0 mpound No. 1-89) 

Following a procedure similar to that described in the three stages of Examples 19(i) 19(jh and 19fiin but u*inn 
4-emc^ani|ine as a starting materia, instead of 4-fluoroaniline, the'itle conpound^ SiSIlS 
melting at 126 - 128'C. The total yield of the compound over the three stages was 16% * ' 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.65 (2H, doublet, J = 8 Hz); 

7.30 - 7.22 (4H, multiplet); .;. 
7. 14 -7.06 (3H, multiplet); 
6.96 (2H, doublet, J = 9 Hz); 

6.56 (1H, doublet of doublets, j = 3 & 1 Hz)- 

6.32 (1H, triplet, J = 3 Hz); 
4:04 (2H, quartet, J = 7 Hz); 

1.33 (3H, triplet, J = 7 Hz). 

EXAMPLE 95 
4-Meth Y l-2^methylsu^ 

JSll^ K° f t^***^^ (prepared as described in 

?T ,n m ' ° f CH,0r0fOrm ' 0 27 90 1 mm0,) 0t 70%m^hloroperbenzoic acid was added 
c^SrS^ T V9ra} Wh,,St after «** th9 mbrt " e «» birred for 1 hour, whilst Z 

t 0 " ™ tUr ! W th6n dHUted With Ch,0r0,orm and was with a 10% wA, aqueous soluUon^f 

« a J atUrated ^ ueous so '^ - sodium hydrogencarbonate twice e'ach, in that Ze . 
n y ^ dned ^ anhydr ° US ma S" esium su, P^te. and the solvent was removed by distillation 

under reduced Pressure. Th e res ,due thus obtained was applied to a silica gel ^ 

a 95 . 5 by volume mixture of methylene chloride and methanol, to give 0.23 g (yield 63%) of the title compound as a 
pale orange-coloured powder, melting at 222 -226°C. compound as a 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 8 ppm: 

7.88 (2H, doublet, J = 9 Hz); 
7.52 (2H, doublet, J = 8 Hz); 
7.26 (2H, doublet, J= 3 Hz); 
7.25 (2H, doublet, J = 3 Hz); 
6.79 (1H, singlet); 
6.39 (1H, doublet, J = 2 Hz); 
4.90 (2H, singlet); 
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2.74 (3H, singlet); 
2.22 (3H, singlet). 

Mass spectrum (El) m/z: 374 [M+J. 

EXAMPLE 96 

4-MethYH^methylsulphl^ (Compound Mn i.i gg) 

rfK J"^ 1 * 1 - (4 ™ th ^ hi ^^^^^ (prepared as described in Example 84) was oxi- 

SK^TSiT* as described h Examp,e 95, to 9ive the tit,e compound as a ^ <* eW ««)■ 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 8 ppm: 

7.73 - 7.66 (4H, multiplet); 
7.37 - 7.31 (4H, multiplet); 
7.23 (2H, doublet, J = 8 Hz); 
7.00 (1H, multiplet); 
6.46 (1H, multiplet); 
2.78 (3H. singlet); 
2.12 (3H, singlet). 

Mass spectrum (El) m/z. 374 [M*]. 

EXAMPLE 97 

^Chloro-H4^ethoxvphenvll^ Mo i,iat) 

talE^I^ (Prepared as described in Example 61) was chlorinated in 

2 1 ^ nSr ^ deSCnbed ,P Exam P id ^0 give the title compound a^a pale yellow powder (yield 80%). melting 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.69 (2H, doublet, J = 8 Hz); 
7.17 (2H. doublet, J = 8 Hz); 
7.11 (2H, doublet, J = 9 Hz); 
6.92 (2H, doublet, J = 9 Hz); 
6.50 (1H, doublet, J = 4 Hz); 
6.29 (1H, doublet, J = 4 Hz); 
4.82 (2H, singlet); 
3.85 (3H, singlet). 

Mass spectrum (El) m/z: 362 (M + J. 

EXAMPLE 98 

5-Bromo-1-(4-methoxYphenYl)-2^4-3ulpham ovlphenvnDvrrole (Compound No. 1-ldfi) 

1-(4-Methoxyphenyl)-2-(4-sulphamoylphenyl)pyrrole (prepared as described in Example 61) was brominated in 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 6 ppm: 

7.62 (2H, doublet, J = 8 Hz); 
7.28- 7.17 (6H, multiplet); 
7.02 (2H, doublet, J = 9 Hz); 

6.63 (1H, doublet, J = 4 Hz); 
6.48 (1H, doublet, J = 4 Hz); 
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3.80 (3H, singlet). 
Mass spectrum (El) m/z: 406 [M + J. 
EXAMPLE 99 

5-Chloro»H4^etho^ Mo 

rinatedln^ (pr8pared as desc " bed in ^P'* 62) was chlo- 

Nuclear Magnetic Resonance Spectrum {270 MHz, CDCy 5 ppm: 

7.67 (2H, doublet, J = 9 Hz); 
7.16-7.06 (4H, muftiplet); 
6.90 (2H. doublet, J = 9 Hz); 
6.40 (1H, singlet); 
4.94 (2H, singlet); 
3.84 (3H, singlet); 
2.14(3H, singlet). 

Mass spectrum (El) m/z: 376 [M+J. 

EXAMPLE 100 

S-Chloro.1^thoxyph^^^ No t 1S1} 

*' ( * Elf ^^-^^ & MB P ared as described in Example 94) was chlorinated in the 

^manner as descnbed in Example 37, to g*e the title compound as;a white powdeffyieJ £j TrtZ^M 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 6 ppm: • 

7.70 (2H, doublet, J = 9 Hz); 
7.11 -7.07(4H, multiplet); 
6.90 (2H, doublet, J = 9 Hz); 
6.50 (1H, doublet, J = 4 Hz); 
6.29 (1H, doublet, J = 4 Hz); 
4.75 (2H, singlet); 
4.06 (2H, quartet, J = 7 Hz); 
1.45 (3H, triplet, J = 7 Hz). 

Mass spectrum (El) m/z: 376 [M + J. 

EXAMPLE 101 

^Chloro-1-(4^ethYlthlophenvh-2-r4^ul D h a rn QY l phenvnDvrr Q | ft (Compound No. 1-1S3) 

the (Peered as described in Example 92) was chlorinated in 

the same manner as descnbed in Example 37, to g*e the title compound as a white powder (yield 68%), at 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: 

7.71 (2H, doublet, J = 9 Hz); 
7.26 - 7.07 (6H, multiplet); 
6.50 (1H, doublet, J = 4 Hz); 
6.31 (1H, doublet, J = 4 Hz); 
4.78 (2H, singlet); 
2.52 (3H, singlet). 
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Mass spectrum (El) m/z: 378 {M + |. 
EXAMPLE 102 

S-Chloro-1-(2.4-dichloroDhenyl)-2-f4-sulDh amovlphenvltovrrole (Compound No. MSS1 

1 -(2,4-Oichlorophenyl)-2-(4-sulphamoylphenyl)pyrrole (prepared as described in Example 93) was chlorinated in 
r° Sa "™ , " anner as described in Example 37. to give the title compound as a white powder (yield 73%), melting at 
186 - 18/ C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.78 - 7.67 <4H, muttiplet); 
7.32 - 7.25 (5H, multiplet); 
6.63 {1H, doublet, J = 4 Hz); 
6.46 (1H, doublet, J = 4 Hz). 

Mass spectrum (El) m/z: 400 [M+]. 

EXAMPLES 103-111 

A procedure similar to that described in Example 1 9, steps (i) and (ii) was repeated, but using 4-sulphamoylben- 
zaWehyde and various kinds of anilines as starting materials, to give tile corresponding a-anilino-a-(4-sulpharnoylphe- 
nyl)acelonrtriles, which were then reacted in the same manner as described in Example 18, to give the compounds 
having the following formula: K 




S0 2 NH 2 



in which R* has the various meanings shown in Table 12. The abbreviations used in Tables 12 and 1 3 for substituent 
groups are as given above for Tables 1 and 2, and the abbreviation *m.p.' means "melting point'. 

Table 12 



Example 


Cpd. No. 


R2 


appearance 


rap. PC) 


103 


1-131 


3,4-diCI-Ph 


white powder 


127-129 


104 


1-159 


4-EtO-Ph 


pale yellow powder 


122-123 


105 


1-113 


3-F-4-MeO-Ph 


pale yellow powder 


116-117 


106 


1-109 


3-CI-4-MeO-Ph 


slightly green powder 


132-134 


107 


1-71 


Ph 


white powder 


91-93 


108 


1-103 


3-CI-4-F-Ph 


white powder 


142-144 


109 


1-106 


3,4-methylenedioxy-Ph 


slightly brown powder 


147-149 


110 


1-146 


2,4,6-triMe-Ph 


pale yellow powder 


125-126 


111 


1-150 


4-CI-2-F-Ph 


white powder 


161-162 | 



EXAMPLES 112-128 

A procedure similar to that described in Example 13, steps (i) and (ii) was repeated, using 4-sulphamoylanil! 



me 
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and various kinds of benzaldehydes as starling materials, to giv a-phenyl-a.(4-sulphamoylanilino)acetonitriles. which 
WBro then reacted in the same manner as described in ExamplelS. to give the compounds having the following formula: 




S0 2 NH 2 



in which R2 has the various meanings shown in Table 13. 



Table 13 



Example 


Cpd. 
No. 


R 2 


appearance 


m.p.(°C) 


112 


2-91 


4-Et-Ph 


slightly brown powder . 


121-126 


113 


2-93 


4-iPr-Ph 


slightly brown powder 


135-139 


114 


2-102 


4-CF 3 -Ph 


pale yellow powder 


180-185 


115 


2-95 


3-Q-4-F-Ph 


pale yellow powder 


155-157 


116 


2-103 


4-CHF 2 0-Ph 


greyish white powder 


137-140 


117 


2-104 


4-CF 3 0-Ph 


white powder 


188-189 
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Table 13 (conL\ 



Example 


Cpd. 
No. 


R 


appearance 


m.p.CC) 


118 


2-121 


2,4-diCl-Ph 


slightly brown powder 


197-199 


119 


2-138 


2,3-diCl-Ph 


slightly brown powder 


167-170 


120 


2-137 


4-MeO-3,5-diMe-Ph 


slightly green amorphous 


- 


121 


2-139 


3,5-diCl-Ph 


slightly brown powder 


157-159 


122 


2-140 


2,4,5-triMe-Ph 


orange-coloured powder 


114-115 


123 


2-141 i 


3-cPnO-4-MeO-Ph 


slightly brown powder 


147-149 


124 


2-142 


4-Cl-3-CF 3 -Ph 


slightly brown amorphous 


- 


125 


2-143 


3-F-4-Me-Ph 


pale yellow powder 


171-178 


126 


2-144 


4-Cl-3-Me-Ph 


pale yellow powder 


166-168 


127 


2-145 


2,4-diMe-Ph 


yellow powder 


178-182 


128 


2-146 


4-OH-Ph 


pale brown amorphous 





EXAMPLE 129 



H4-Mefca P tophenvH-4-methvh2-(4-3ulDh a m 0 vl« rt >envHDvrr 0 | a /Compound No. 1.15B) 

1 29(i) Bis(4-aminophenvl)disulphide 

g (40 mmol) of 4-acetamidothiophenol were dissolved in 100 ml of methylene chloride, and 40 ml (40 mmol) 
o a 10% w/v aqueous potassium hydrogencarbonate solution was added to the resulting solution. 3.20 g (20 mmol 
olbromine were then stawly added dropwise to the mixture, whilst stirring and ice-cooling. The mixture was stirred a 

^ LTTm f Tl S ' the " ,hG reSuBing White pfec, 'P ilfl,e was ***** b V fi"ra«on and washed with 
water, to give bis(4-acetamidophenyl) disulphide as a white powder 

The whole of this product was then dissolved in 1 00 ml of ethanol. and 50 ml of concentrated aqueous hydrochbric 
acid were added to the resulting solution. The mixture was then stirred at 80°C for 6 hours. At the end of this time the 

T* n°M m! COn i !, en,fated * Vapora,ion under reduced P'**""- and the residue was dissolved in 200 ml 
o water. The pH of the mixtur was then adjusted to a value of at least 9 by the addition of a 1 N w/v aqueous solution 

' SUl1in9 ye "° W P reci P ita,e was by filtration and washed with wat , to giv 3 92 g 

(yield 39%) of the title compound as a yeltow powder, melting at 75 - 77°C. 
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Mass spectrum (El) m/z: 248 [M + ]. 

1 29f ii) Bisf4-f4-sulpham ovlbenzvlideneamino)DhenYl1 disulphide 

Foltowing a procedure similar to that described in Example 1 (i), but using bis{4-aminophenyl) disulphide [prepared 
as described in step (i) above] and 4-sulphamoylbenzaldehyde as starting materials, the title compound was obtaLd 
as a slightly yellow powder (yield 58%), melting at 200 - 230°C. 

129(iii) Bisf4^q-cvano- 4-sulphamoYlbenzvlamino^ohenvn disutohide 

Fotewing a procedure similar to that described in Example 1(H), but using bis[4-(4^ulphamoylbenzylideneamino) 
phenyl] d.sulph»de [prepared as described in step (ii) above] and trimethytsilyl cyanide as starting materials, the title 
compound was obtained as a yellow amorphous powder (yield 92%). 

Nuclear Magnetic Resonance Spectrum (400 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.95 - 7.91 (2H, multiplet); 
7.75 (2H, doublet, J = 8 Hz); 

7.45 (2H. singlet); 

7.31 (2H, doublet, J = 8 Hz); 
7.19 (1H, doublet, J = 9 Hz); 
6.82-6.79 (2H, multiplet); 
6.19 (1H, doublet, J = 9 Hz). 

Mass spectrum (FAB) m/z: 636 [M*]. 

1 29(iv) Bisf4-f4^methvl-2^4-sulphamovlDh envnpvrrol-1 -vllphenvl) disutohide 
Followingaprocedures^ 

no)phenyl] disulphide [prepared as described in step (iii) above] and methacrolein as starting materials the title com- 
pound was obtained as a pale yellow powder (yield 42%), melting at 251- 255°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI 3 ) 5 ppm: > 

7.73 (4H, doublet, J = 9 Hz); 

7.46 (4H, doublet, J = 9 Hz); 
7.18 (4H. doublet, J = 9 Hz); 
7.10 (4H. doublet, J = 9 Hz); 
6.75 (2H, singlet); 

6.46 (4H, singlet); 
6.35 (2H, singlet); 
2.16 (6H, singlet). 

Mass spectrum (FAB) m/z: 686 [M + ]. 

1 29(v) 1 -(4-Mercaptophenvl )-4-methvl-2-f4-sulphamovlahenvnpvrrole 

1.00 g (1.5 mmol) of bis{4-[4-methyl-2-(4-sulphamoylphenyl)pyrrol-l-yl]phenyl) disulphide [prepared as described 
in step (iv) above] was dissolved in a mixture of 40 ml of tetrahydrofuran and 10 ml of methanol, and 55 mg (1 5 mmol) 
of sodium borohydride was added to the resulting solution. The mixture was then stirred at room temperature for 15 
minutes, after which 5% w/v aqueous sulphuric acid was added to acidify the mixture, followed by 25 ml of water The 
resulting mixture was then extracted wfrh ethyl acetate. The organic extract was washed with water and dried over 
anhydrous magnesium sulphate. The solvent was then removed by distillation under reduced pressure to give 1 07 q 
(yield 1 00%) of the title compound as a pale yellow amorphous powder. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7.74 (2H, doublet, J = 9 Hz) 
7.24 (2H, doublet, J = 9 Hz); 
7.21 (2H, doublet, J = 9 Hz); 
6.98 (2H, doublet, J = 9 Hz) 
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6.73 (1H, singlet); 
6.40 (1H, singlet); 
4.76 (2H. singlet); 
3.50 (1H. singlet); 
2.17 (3H, singlet). 

Mass spectrum (El) m/z: 344 [M + ]. 
EXAMPLE 130 

lifcAeet^^ fComocund Mo 1.1^ 

res^lU sol^ tetrahydrofuran, and 0.27 ml (2. 9 mmol, of acetic anhydride was added to me 

sica gel chromatography ^an^Z^TZJ^Z ^ V!^" 8 *" etWn,d t0 a 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7.75 (2H, doublet, J = 9 Hz); 
7.38 (2H, doublet, J = 9 Hz) 
7.22 (2H, doublet, J = 9 Hz) 
7.16 (2H, doublet J=9Hz); 
6.80 (1H, singlet); 
6 41 (1H, singlet); 
4.78 (2H, singlet); 
2.44 (3H, singlet); 
2.18 (3H, singlet). 

Mass spectrum (FAB) m/z: 386 [M+]. 



Claims 

1. Compounds of formula (I) and (II): 




(I) 




in which: 
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R r presents a hydrogen atom, a halog n atom or an alkyl group having from 1 to 6 carbon atoms; 

Z repr ^ en,s 30 alk y | 9 f0U P havi "9 hom 1 to 6 carbon atoms, an amino group or a group of formula -NHR 3 

1^ ZET^ 8ll T* 9r ° UP haVi " 9 ,r0m 1 ,0 25 3,0ms ' - afko^carbony^oup haTg 

£l « i S?"" k ? 6 ^ ^ ^ a ^°xycarbonyf 9roup which the aralky. part is as defined 

.oiZ. T^ m ! ,hy ' 9r ° UP ^ ,r0m 1 ,0 6 «* on atoms h 016 an alkoxycarboT 

^WgrouphavingfromltoSca^ 

T^IT^T " " SUbS,i,U,8d * 5 - diOXOl8n P0Si,fon * » **■ TO nalgflmnoeiZ 
atoms or by an aryl group as defined below; 

s^oXr;^ 

Sir^ e f,r o ! S K a n ya ^ en T 8 hato9en a,om or 30 a,k y' 9 fOU P *** from 1 to 6 carbon atoms and 
wh,ch is unsubstrtuted or is substituted by at least one of substituents a, defined below; 

oTiZJZ?^ h h ydf n enat0m -^ a "*' TO^^fromltoScarbon atoms and which is unsubstituted 
or » substrtuted by at least one of substituents o, defined below, a cycloafkyl group having from 3 to 8 carbon 
atoms, an ary. group which is as defined below, or an aralky. group which as defined beloT 

sttutS^T 'T ll 14 ri " 9 Cart5 ° n a,0mS h 3 Ca,b0CyC,ic *«> «« are ""substituted or are sub- 
stituted by at least one of substituents a and/or substituents p. defined below; 

said aralkyl groups and the aralkyl parts of said aralkyloxycarbonyl groups are alkyl groups having from 1 to 
6 carbon atoms and wh.ch are substituted by at least one aryl group as defined above; 

atoms and alkylthio groups having from 1 to 6 carbon atoms; 

sS^dtTr^h K Cl8 f a,ky ' 9rOUpS WhiCh h3Ve ' r0m 1 toS ca * on 3toms and which are unsub- 
io 6 «thln i * ' eaSt ° ne 0< substi,uents «• ^flned above, alkanoyloxy groups having from 1 

luoTh^T 18 ' m a,kan °y ,,hio TO* havi "9 from 1 to 6 carbon atom! alky.su P Tny 
S ouos S ST °« ^ at0mS ' CyCtoalk y ,0X y 9 f0U P s h3 ™9 from 3 to 8 carbon atoms, hatoalkc^y 
groups having from 1 to 6 carbon atoms and alkylenedioxy groups having from 1 to 6 carbon atoms; 

and pharmaceutical^ acceptable salts thereof. 

ts^iTZszsz: in which R represen,s a hydro9en a, °- a — <* - -* 9-p 

mS7g°ro n up aCCOrdin9 * ^ 1 ' " rePr<3Sen,S 3 hydr ° 9en 3tom ' 3 fluorina 3,0m - a or a 

A compound according to Claim 1. in which R represents a hydrogen atom. 

Acompound according toany one of Claims1to4. in which represent an amino group or an acetylamino group. 

A compound according to any one of Claims 1 to 6. in which R* represents a phenyl group or a phenyl group which 
is substituted by at least one of substituents a' and/or substituents fJ». defined below. 

substituentsoi are selected from halogen atoms, alkoxy groups having from 1 to 4 carbon atoms and alkyfthio 
gr ups having from 1 to 4 carbon atoms- and a.Kynnio 

1 to 4 carbon atoms and wh.ch are substrtuted by at least one of substituents a\ mercapto groups alkanovlthio 
groupshav,ngfrom1,o4carbon atoms, ha.oalkoxy groups h^ B tonllo4«^^ a SSSS 
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groups having fr m 1 to 4 carbon atoms. 

8. Acompoundaccordingtoany n of Claims 1 to 6. in which R2 represents a phenyl group r a phenyl group which 
is substituted by at least on I substituents a 1 and/or substHuents p 2 , defined below; 

substituents are selected from halogen atoms, alkoxy groups having from 1 to 4 carbon atoms and alkytthio 
groups having from 1 to 4 carbon atoms; and 

substituents p 2 are selected from alkyl groups having from 1 to 4 carbon atoms, haloalkyl groups having from 
1 to 4 carbon atoms, mercapto groups, alkanoylthio groups having from 1 to 4 carbon atoms, haloalkoxy groups 
having from 1 to 4 carbon atoms and alkylenedioxy groups having from 1 to 4 carbon atoms. 

9. A compound according to any one of Claims 1 to 8. in which FP represents a hydrogen atom, a halogen atom, an 
alkyl group having from 1 to 4 carbon atoms or a substituted alkyl group having from 1 to 4 carbon atoms and 
substituted by at least one of substituents a 1 , defined below, 

substituents a« are selected from halogen atoms, alkoxy groups having from 1 to 4 carbon atoms and alkyfthio 
groups having from 1 to 4 carbon atoms. 

10. A compound according to any one of Claims 1 to 8. in which R3 represents a hydrogen atom, a halogen atom, an 
alkyl group having from 1 to 4 carbon atoms or a haloalkyl group having from 1 to 4 carbon atoms. 

11. A compound according to any one of Claims 1 to 10. in which R* represents a hydrogen atom, an alkyl group 
having from 1 to 4 carbon atoms, a substituted alkyl group having from 1 to 4 carbon atoms and substituted by at 
least one of substituents a, defined above, a cycloalkyl group having from 3 to 6 carbon atoms, an aryl group which 
has from 6 to 10 ring carbon atoms and which is unsubstituted or is substituted by at least one of substituents a' 
and/or substituents pa, defined below, an aralkyl group having from 1 to 4 carbon atoms in the alkyl part and 
containing at least one aryl group as defined above; 

substituents a' are selected from halogen atoms, alkoxy groups having from 1 to 4 carbon atoms and alkylthio 
groups having from 1 to 4 carbon atoms; and 

substituents p* include alkyl groups having from 1 to 6 carbon atoms, alkyl groups having from 1 to 6 carbon 
atoms and substituted by at least one of substituents o. and cyctoalkyloxy groups having from 3 to 8 carbon 
atoms. 

12. A compound according to any one of Claims 1 to 10, in which R 4 represents a hydrogen atom, an alkyl group 
having from 1 to 4 carbon atoms, a substituted alkyl group having from 1 to 4 carbon atoms and substituted by at 

f S lT e f substituenls a2 ' defined above - a cycloalkyl group having from 3 to 6 carbon atoms, an aryl group 
which has from 6 to 1 0 ring carbon atoms and which is unsubstituted or is substituted by at least one of substituents 
a* and/or substituents p< defined below, an aralkyl group having from 1 to 4 carbon atoms in the alkyl part and 
containing at least one aryl group as defined above; 

substituents a 2 include hydroxy groups, halogen atoms and alkoxy groups having from 1 to 6 carbon atoms' 
and 

substituents p include alkyl groups having from 1 to 6 carbon atoms and which are unsubstituted or are 
substituted by at least one halogen atom, and cycloalkyloxy groups having from 3 to 8 carbon atoms. 

13. A compound according to Claim 1, in which: 

R represents a hydrogen atom, a halogen atom or an alkyl group having from 1 to 4 carbon atoms; 
R 1 represents a methyl group, an amino group or an acetylamino group; 

R 2 represents a phenyl group or a phenyl group which is substituted by at least one of substituents a 1 and 
substituents p 1 , defined below, 

R3 represents a hydrogen atom, a halogen atom, an alkyl group having from 1 to 4 carbon atoms or a substituted 



136 



EP 0 799 823 A1 

alkyl group having from 1 to 4 carbon atoms and substituted by at least one of substituents a\ defined below; 

htZZ?!? " a,0,n • " 8,kyl 9fOUP h3Vin9 ,rom 1 10 4 cart>on a,oms - a substituted alkyl group 

having from 1 to 4 carbon atoms and substituted by at least one of substituents a. defined above, a cycloalkyl 

EX «Th 1< L 6 Carb0 " a,0mS ' m 3ryl 9roup " hkh 1138 ,rom 6 lo 10 *9 atoms and whichis 
unsubstrtuted or ,s subst.tuted by at least one of substituents a' and/or substituents p» defined below aL 
aralkyl group having from 1 to4 carbon atoms in the alkyl part and containing at least one aryl group as defined 

substituents are selected from halogen atoms, alkoxy groups having from 1 to 4 carbon atoms and 
alkytthio groups having from 1 to 4 carbon atoms; and 

substituents p' are selected from alkyl groups having from 1 to 4 carbon atoms, alkyl groups which have 
from 1 to 4 carbon atoms and which are substituted by at least one of substituents <*1 . mercapto groups 
alkanoytthio groups having from 1 to 4 carbon atoms, haloalkoxy groups having from 1 to 4 carbon atoms 
and alkylenedioxy groups having from 1 to 4 carbon atoms- and 

substituents p include alkyl groups having from 1 to 6 carbon atoms, alkyl groups having from 1 to 6 
carbon atoms and substituted by at least one of substituents «. and cycloalkytoxy groups having from 3 
io o caroon atoms. 

4. A compound according to Claim 1. in which: 

R represents a hydrogen atom, a fluorine atom, a chlorine atom or a methyl group; 
R 1 represents an amino group or an acetylamino group; 

MbMwTp.toS 1 ™* ° f 3 Pheny ' 9f ° UP Wh,Ch fe SUbS,i,Uted by at least OTe 01 substituents »i and/or 

™^ nt ? Hyt ! r ? 9 ! n T a hal098n at0rT, • a " alkyl 9roup havin9 ,rom 1 carbon atoms or a haloalkyl 
group having from 1 to 4 carbon atoms; y 

* represents abydrogen atom, an alkyl group having from Mo 4 carbon atoms, a substituted alkyl group 
having if rom 1 to 4 carbon atoms and substituted by at least one of substituents a*, defined above, a cycloalkyl 

EX T?l 'I 6 Carb0n a,0mS ' an arVl 9roUp whi * has ,rom 6 to 1 0 ring caroon atoms and which is 
unsubstrtuted or ,s substituted by at least one of substituents «2 and/or substituents p*. defined below an 

above 9fOUP V ' n9 ,r0m 1 tO4Carb0n atoms in the a,k y' P art 30(1 confining at least onearyl group as defined 

substituents «i are selected from halogen atoms, alkoxy groups having from 1 to 4 carbon atoms and 
alkylthio groups having from 1 to 4 carbon atoms; 

substituents a? include hydroxy groups, halogen atoms and alkoxy groups having from 1 to 6 carbon 
ELiorns. 



substituents ^ are selected from alkyl groups having from 1 to 4 caroon atoms, haloalkyl groups having 
from to 4 carbon atoms, mercapto groups, alkanoylthio groups having from 1 to 4 carbon atoms 
haloalkoxy groups having from 1 to 4 carbon atoms and alkylenedioxy groups having from 1 to 4 carbon 
atoms; and 

substituents Ji4 include alkyl groups having from 1 to 6 carbon atoms and which are unsubstituted or are 
substituted by at least one halogen atom, and cycloalkyloxy groups having from 3 to 8 carbon atoms. 

A compound according to Claim 1, in which: 
R represents a hydrogen atom; 
R 1 represents an amino group or an acetylamino group; 

R2 represents a phenyl group or a ph nyl group which is substituted by at least one of substituents a* and/or 
substituents p z , defined below; 
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gtX^^ 

ntv3S S to a d h 2Z n , a,0m ' "1 3 ? 9fOUP haVi " 9 1 ,0 4 Carbon atoms - a sub ^ed alkyl group 

n h 6 Carb ° n a,0mS - a " aryl 9roup nas ,rom 6 10 10 ri"9 carbon atoms and whichis 

SSSSfh" S , T d ^ 31 ' eaSt ° ne d SUbMs a2 "*» subsWue "* P 4 . defined 'etow an 
a ^9™Phav,ngfr^^^^ 

alStS^r Sel f ed 1 ,r ° m hal °9 en a,oms - alkox y 9™P* naving from 1 to 4 carbon atoms and 
aikylthio groups having from 1 to 4 carbon atoms 

substituents «* include hydroxy groups, halogen atoms and alkoxy groups having from 1 to 6 carbon 

US??! fr 88l , eCted ,r0m alky ' 9roUpS haVi " 9 ,rom 1 10 4 carbon h^'M groups having 

naLUn^ h merCaP, ° 9r ° UpS - a,kan °y tthi0 havi "9 <™ 1 toicirbon atorT 

atonTsS ShaV,n9,f0m 1 ,04carbo " a ^ ^ alkylenedioxy groups having from 1 to4carbon 

s'SS^S? 9 , r ° UPS haVi " 9 ,r ° m 1 ,0 6 "* on atoms and are ""substituted or are 
substrtuted by at least one halogen atom, and cycloalkyloxy groups having from 3 to 8 carbon atoms. 

16. The following compounds according to Claim 1: 

4-methyl-2-(4-methylphenyl)-1-(4-sulphamoylphenyl)pyrrole; 
2-(4-methoxyphenyl)-4-methyH-(4-sulphamoylphenyl)pyrrole; 
2-(4-chlorophenyl)-4-methyl-1-(4-sulphamoylphenyl)pyrrole; 
4-methyl-2-(4-methylthiophenyl)-1-(4-sulphamoylphenyl)pyrrole; 
: 2-(4-ethoxyphenyl)-4^methyl-l-(4-sulphamoylphenyl)pyrrole; 

2-(4-methoxy-3fl 1 ethylphenyl)-4^nethyl-1-(4-sulphamoylphenyl)pyrrole; 

2-(3-fluoro-4-methoxyphenyl)-4-methyl-1 -(4-sulphamoylphenyl)pyrrole; 

2-(3,4-dimethylphenyl)-4-methyl-l-(4-sulphamoylphenyl)pyrrole; 

4-methyH-(4-methylthiophenyl)-2-(4-sulphamoylphenyl)pyrrole; 

1 -(4-acetylaminosulphonylphenyl)-4-methyl-2-(4-methoxyphenyl)pyrrole; and 

1-(4-acetylaminosulphonylphenyl)-4-methyl-2-(3,4-dimethylphenyl)pyrrole. 

any one of Cla.ms 1 to 16. for the manufacture of a medicament for treating or relieving pain or inflammation 

any one of Claims 1 to 1 6, for the manufacture of a medicament for inhibiting bone resorption. 

19. The use of at least one compound of formula (I) or (II) or a pharmaceutical* acceptable salt thereof according to 
any one of Cla^s 1 to 1 6, for the manufacture of a medicament for inhibiting leuLene producS, 

Z Z o! c'laS iT i\TT * ® °J ^ " * P hamaceu,ical * ac "P' a »' a salt thereof, according to 

any one of Claims 1 to 16, for the manufacture of a medicament for selectively inhibiting the activity of COX-2 

21. A pharmaceutical composition comprising at least on compound of formula (I) or (II) or a pharmac utically ac- 
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ZrTor^' 00 " ***** ,0 ^ ^ °' CbimS 1 1 16 ' h M <° wrth a Pharmaceutical acceptable 
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